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£12, 3SEgSSKAlSia 513011 4StaO|, S^'SSM± ^SSOMM/H SHxHBia 2^S1 SEfe 3Pia ^gSPh 35)1 2§32 SICK 

spisxppioii Aisafe h jei. ic. shoisdixi ic. HasuHae. sai^xi, hai¥m sa sxi¥goii sjo)ah, g^oun 3^si se 
fe eespi SN5K)| g^oiiAHa ^seoi g^si sfg §eiXHS3i a§93 sick is, §3i2ia 2<y£iss sfsspi ^\ 

sioi ay- mas §£i ui^s EEfe lh^see ¥4=e!r aaws^ sssin sick u-opk asa SEfe s^ppi sa ssaiappieowiAH 
sanaisi 2^spi s^sia3, SEsf i?me 4= sisehi ^ssi, aifsph e^gou ©aiAH, 01 e ssoii 4emoi 01s m^iwi suiaoi sife 

SISOIIfe, SIS 3|&a Qta, 3§&!SESK AHIfeSl §2) 3SSSP1 35)1 2§£|2 SICK 

'£12. S 3HSES1 4!§ S ^eth fi^S ^Sg°l gEIS 2i (MCM) 01 3||gfEI2 SICK 01 MCM 2| S 2.^2^0)1 AlgSfe 

§2xDSSfe, fePia 2=P^g 01 21 Oil MCM 01 *J £15 310) §°i 3ie#oii ^SS21 ESii g SOI LI- gaiAIS a^SIHS, §pizta 3<y 

SIS8 *S8PI ¥l§HAHfe, ifeJ£IS?.|IO) S2J 3|& EEfe ^S (S^ef SEfe S^S^S S) Sa SE2S0II CHB101 §gSI g^i 31g @231 
SICK EESK MCM OIIAHfe dH£H|Xia BSfSKHI 21 St dlO|513S ™3)| ft 4= Slfe 3101 fl?32 SIO), i!25XHSO)|fe DIAHPISOI 31§81£Ei= 

iJ^SS ¥0181fe 501 2?£I2 SICK 

S£H¥EI. MCM 2| 12AHSSAH »£|0|0|22 4= XI EEfe OII^AI 4XI0II ^gSi ¥01Slfe 3101 §£92 SICK 3£)U, S£H2| gj-gg S£l 
0IDIEE 4X|fe 3^H1 S^CHIAHSI S3i §2) SPI§=£0| ifM6|2, SEtt U^^OI ggfeSPI ttDSOII §PI2ta 3<M£IS10)| PIS!: 01 SOI 2 

etsmfe isi 3ixi3 sistci. oii=ai 4xioiiAHfe aisi ¥oi8pi ^tstoi atpi S21 2ms3ia sesjoi aiee93 sisli, sa§ s 

2J *P|l=6!OI 3311 XI 5193 I2!SS2 SfeelXI SSlClfe I§§ 3KXI3 SICK 

eta, sis 3ias, mm mo\ ??£i3s^ sa 3ixhoii 4x1 u^a ssai31 assist agsiSEHa aim (Hai°ai3) ■ ai^sm, 01 
chai ^£i^ SE& ass ?£isb, Haisai3, lhss ^aisa mm »§as aioioii ^ahchs aioisAia 3igpig sai^sioi 4xi« 

&£8| 3S1AIU2SW Hl^aOl SJCK SaiOllfe, 4XIXHSSA4 illlfc 4= XI, (MI = A| 4X1, SilOIDIH 4X1, ii 4X1, »EI¥BCI21! 4X1 S 
01 AI-SQ3 siaa. 

3£IU, HI* 4X1, OII = A| 4X1, g£|0|D|H 4 XI §2| S3SI^ 4X1^. 12.^25 ^SSOI 4.0 0\&°S. fe3 231 = ^01 ggolXI 

S, Ols ^XIB A1S& SIS 3|=KHIAH^ 21^XI£ia 3^21 E£= 3il£jS131 CHBtSP. tta. ii 4X1, B£I¥E1CI°1! 4X1 §21 

g3S^ 4XIB A1S& SIS 3I&S LHg^OI g2}Sh01. gy¥SfA| SOU e^OlU IIZOI ^Om^lC 813, SE& xl42t§S131 LMUIAH C1SS1 

32«Ai, aeoiife 331-^^ tsesyi5ii 4xib isxhss aissi^ 2101 »ieta3 2ich. 

011 a sot, s:H^8ise 4: 62-34924 s seoiife, tsesa!3ii &6isaia^ oiigeiis v^g&Ai&osw 135 ic, aisa soiiah * 
^e§£ [a] 3i 1.15 - 2.22 a ESHsyi^ii 4x1a &asioi, ^31 tsesti!3ii 4x1a 3i3esm« gas ^011 g±nsi3, 0131011 

^3131-^SlS S5i!S SSAI51 S2HS Xil3iS «lO|| H£||^SS3h01 3t3A|9|fe g^SOl 3HAiaOI SID. 

3aiu, 01 nag ssoi ^ssi3E tsasa!3ii 4x1 m 3ssa s^ss 8h3i e&tsioi, uoi3i S3ia<inisoiu 3iaa uhk*ii3i- 3a 
81311 s^axi affecife sni3i sisici. m&M, 01 a a 011 ashoi ^oisi 4x1a s^s aissioi H5ii = ai3M M^m cm wife xisca s 

5«2S If B231 SICK 32HU, HteSESI g°-!|§ HS 3IXH0II SSAIS 3^, feiSOilAH gSfOI &EI3I3HI2I 215AI^0I S3, 3 gehOII S 

a 01 a oi u xi se^ §xiai5ioi2} si°s a^^oi goiacife sxhpi- sick 21m seoii toy ah, cm sh 3ixi am.^is a^itf se3i 

Si°U, S^a fe°°5 3g »ttOI SD[^tt 0hU£l. UH»»I2| SWU HHSSOII IIl£lAHfe 4XIS2Ji31 bHl.'-X-IPl 01 6f 2 

S SBiafe 3S0I SICK 01^ (-«) S£IS! S^OII a a- 3|XH» SXIAISE. ^ SSOI 2^81311 SS@ HBIIHai3» as 4= 2J SACK 

Liot3K 01 s 3ii si-01 soixife saiHai3 sa ssxnoii =?s\^s ^saisee HtaiaE^ bs^sioi ui^soii s«i3i sick 

°JS S3H^&ISS 9 6-248164 SOIIfe S31±£ 4XIS1 3H&tSM = y!31l 4Xia. ^3131^118. 313HSX1I, & "Sll Hl^Iillfe §B| fc+S 
SIHIS SDH SOII SdKAI^J ^, ^CH5! S5!!S ^23AI3|3iU EEfe £3 31 XT) Oil &SAI3I3, 0IOIAH SDHB XHI3iS101 B313&2SM1, AIS SEfe 

Hainai3 ss m^sife gfsoi 3HAiaoi sick mm, saoii ^aii^os 3HAiaoi sife itsesa!3ii 4xi» Aissiei, 2ig 

EE« SS8I ^0131 SSOI aSSSOIIAHa «S<ySOI S^SI-XI SShCl. U013K 01 gfSOIIAHfe SS813II S6hAllJ 4 Sife HHSHia ewu 
gTOI §§£12, S£5t ^Sl^2ia ^-EiyEE31 SS&S12S, SEE feOtOII [IieiAHfe SfeSI ^Sl= k 4- EJClfe SX1I31 SI SICK 

simmsst ± 62-27412 soiife oniejsi tsesajJii etoiaa ¥3isg&»ion gfngdiAieoiiais sa sasi oii=ai mmmm 
3£i5SAigj assay saiasg&xiPi xiieta3 sick 01 4xixnsfe a3i^^, lhss, esfrs mo\ ass H3a3 sick 
3£|lk 01 <ysgeoii ^xii3°s 3HAiaoi sife gaioife, 3&ihs essoi ggfesioi g^om 6I£I5?jich sa Eixnaa ^sf^oi 

SS^812 EE& LHSSOI SSS8101, gy£|gS^S§0IU ^IHEHilSSOIIAH SEfe 2^01 ^ 3|| ^CHBClfe SXHIgg 31X13 SiSlCK 

mm, S3n^8ise s 2-298510 soiife oiiB£ie!tsest!! SEfe ciAiaseiEicieiis ¥3igtfAi?j tsastosi ¥3ig&sii §21 e 

rii-&^Ma£lg&S 100 % 0|| = A|SHf2SW gXIXHSAH ^S£l 0II=A|3| tSSSt!!3|| ¥31g^XI|31 SCHSClfe 310| 3HAiaCH SICK 

32HU, 0| 0)| = A|3| EcSeSt!i3|| ¥31g&t||fe 0|| = A|3|2| g-^gOl XIUX|3|| fe°HS, MCM §21 §°1IHSSAH XHS8h3|0||fe 4? 
28 §21 S3|l=£ EEfe LHsSOl SS81XI 5IS1D. EE& OISSSS 0II = A|S1& 31 0)1 AH fe, Olgg&OI CI-4 5h^81 

31 =H?2£ i2!iS EEfe SSi §21 231^^01 SS8I-XI 581CK 

SES.K S3H^5)Se @ 6-172423 SOIIfe C|A|gSfi!ElCieU31 HS^e!3ia ¥31SS&X1I §21 0IS3&S ffl^AIES CHI ^ Al 

mm oii=ai3| s-^ tsss\d!3ii gwmnm 3HAiaoi sack oi saimfe &4=a EEfe ssf^oi oife see 3H^asA°u, mcm sa ism 

SS AlS613|01lfe LH^SOI B0)XI3, L10131 SE£S°l S^2ia aJSI^SE S^SIXI 581CK 



as a ^ ahi ei 

s KS2i 3^ni a«on siouna sat sa S3i^a, uias, m^s, si i°h§soi ^4=si3, uoi3i- SEfe ^&is?no) §a 
3xnaa sjsfgE ^4°> as a3i^s Eisasai3ii g&ai a 331a xhis u js§ mssifeai sick 

e iS2| QS 34DI- g«0|| S10)AH2J SSi §2| 231^^, LHSS, LH^S, * S2ISS0I ¥4613. U0131 EEfe ^£I5?-II0) 

sa Eixnaa ^^se ^4si3, uoi3i 313x11a hh^oiiee ^mm o«=api e-^ tsesaj3ii g&xiiM ssmoi oi^oxife 3iss §» 

xll HISSlfeQI SICK 
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uon\, b assi ^s, mas, sat gp S3i^s, * 3^2121 stag}^ ¥4*§m g^og m 4= st°ffl, uohh g 

oil ah 21 mmM°i 2sj s^aoi §3f±s t=s=y!3ii g&xii, □ ahis as, gj as t = asw mmxm 3na 

Mm SRSICH OI^CHXIfe g if XII SSii XllgSlfeCII SIP. 

& tsnis soip as seoi^p sxhiss ^spi sisioi oiisi 3H^s- n, y« &mm 3ixife tsa^si ¥3igii- 

XII Oil. S3I1MI2I 5XH Sh Oil AH g5Sf OU=A| SUfg g gSlf 3h = ^*J<^ SHi£ OI¥0|X|fe 20IIAH £§jP}= IS OISP 153 §Hf 

II dp-he ggAi?i oi¥oui;= as sm^s ie=a = a3ii gsxiioii psioi si^g BS& 4= siPfe as g-omisip. 

& ^SBI aS g3|±S t = a=t05ll gthXUfe, LHgSOl ?48|2 134^ S^OIIAH ¥4=£t SSii PPLHOf, LH^Sg XHSHSIX! S3 

om ^aesiioi sp pxhpp ijsfsoi g^si ^h^eih, pon>h ass 3nn*ii §p m^soi gmsm, ses sgsiAisiE S3§ sp a 
5i^s2i xhspi 3ip soixi ssta. 

sEth s ^g2i as a3i^s ^=e^ty^i g&xiife, h^ep g^os e 4= si°di, ses g°» goii 01 a §#?°i wisx-iib 12 e 011 ah ee a 
gJSMi =^aih 4= sip. set, d aa jixhoii aitt essoi ¥4=si:n hi^se gfssfss, s?i as S3i^s t = s=y!3ii m 
mxwsi immm 3nns gtrxii ssii Mmsm seiisao a= aims hi^s 4= sick ees, hbhhbo se;= aim 011 ah hi» 

a ^stiife LHisoiu ^seoi ¥4*sm. sesi s^eis ^exiis u a? 3^sp sip^s3i ?4=sia. 

B u ^§S OlEHSt Xl±|g SPIS 8101 &S8IP0II 01 g 3J0IP. 

01 g 3ii sioi, g gfgoii sisia, 
^1 (A1) 




(Al) 



[ijg, R' ~ R 8 g 2*3} «H2!0II2, 4=±5!Xh SS4»4:5|. BS2!S», g^API, Oil^EHI = 31, A|0|k3|, 0hD|H3|, 0IDIE3I, 6! a 31. SEfe ^ 

S3i (ssaaxi, s^api, 011^91=31, Aiohk.31, pqie=3|, 0101=31, se& s. &s4=£3ioip. 

Eh, R 5 - R 8 S 2 3D OISOI A|£ 3ffS0| Bff SEfe P^S §S& 4-E 2(2, 01 Bff 5E& QSS 0|gS&S 3HIH 2ig 4=E 

S1°CH ^tf^ SSt 4=E 2iP. R 5 21 R 6 °S, SEfe R 7 3f R 8 S a^£ie!5|g SSl h 4=E SIQ.] 

£S SA|£|fe a^ Bfl [A] S 3Ulb ¥3|@&XHIS S£2} CHI ^ At simm SI I5S 31 = Kl'iS 01^01 Xlfe 50IIAH 

1 s oissi issi siegoii °is^ hpsm assioi oi^oiAife, gsa oii=ai a&goii his zieism asisoi 3 ~ 50 « % 
153 steely sf&soii hi & n&5§ assoi 7 ~ so s % 012, 4-@2 mxm (Mn) oi 500 ~ 500,000 °j as §3^S t=a 
= yj3ii mmmn aissp. 

t2fi2B!)|| ¥3hg&«|^ S3| a^ B9I [A] 01 21 Oil d I y SUf g Oil AH ^5}|8|fe a^ &?lg 3|X|2 2iS 4=£ SIP. 
5E&, S ^SOII 2| 31- ^, ^ (aD 



att,^ a1 




R 4 

[Alg, 2| ¥S £| 0| Q | te> Al ( A1 ) 011^2). Egg] 



og SAIPfe ts e syi5)| s^OHS ^3|gS HI VIII §?0|| ^Slfe SOIg^lfSgS Slfe gff ^0H2| SXH SKXIAH ¥3fgtfSH2, 

oi oh ah gois t2esy!3ii ¥3^gss|lM ^3ia^ag2j sxh stoiiAi gasf chi ^ ai mms ^ gaa 3i=^^<y- asu oi^oixife son 
ah 63§iafe 1 g ois2j isa auii agAis pphs asAisi^ as ?§°s si^ as g3^s t=a=ti!3ii mmmsi gjs 
oi i§aa. 

poi3K = gfgoii sisia, S3i as g3i^s tse=yj3ii geaia- 3haxHi» if^sfoi oi^cnxife 3nns gwsii ssgoi m=@p. 



[a tg§ A||H8|3| 91 S Sg°l S EH] 

chi^ai3i »s ^se=ty3ii gthxii 
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(1) tsaetyjji ggmi 

e veoi/d Aigsife icsasa^ sstnfe ai (ad s saiei^ em e*i [a] ■ 3hso. 

A| (A1) g, 2| ¥22) SIDIte ctia ap. 

R' ~ R 8 s 2^2| =aj5j 0 | 3 4=4.8}^, B^4*4PI, S^API. 0||4:E)|e3| (o||« SOI, BS 0114:91 = 31), A|0hE3|, 0I0IE3I, Ol 

oiE3i, ±jb3i, sEfe ^£3i (s-, esaas, b^api. on^Ey^i. Aipt3i, omiE3i. omiE3i. e^ aiPi) s »«a ea^^ioia. 

kS U^^OI 2?£|fe S^OIife ^±§>I} Efe Bt)4=4P|0IP. 

B. R S ~R 8 B21 OI&OI AH sL SthPO) B* E}= P^g Sg» 4=E SO, Ol B& Efe CJ«g B4-B4: OlgStfS 3IXIH SIS 4=E 

£13, mm^ &m m&w 4=e sip. r 5 2) r 6 °s, e^ r 7 ir ! s bs£i@pis g^t 1 - 4=e sip. §s, ois bs, o* Et= mm 
^ soiife as xi&;m (&si4=4:3i, ^S3i, sfe ^£3is n&s es)4=4:3i) 3) moi sis 4=e sip. 

(ad §21 ffsaiiaji-sfe s^sixh, gi§!», assix). s ©.EEsixfB s 4= sip. &2)4=4:3ie;=, 011 ■ gen &44= 1 ~ 20, p^ 
*!S)3iife 1 ~ 10, ho an^s^ife 1-62) bipi, e^40) 2-20, ufg,^§p)ife 2 - 10, ap a^^s^ife 2 ~ 6 2) B?uy3i, &4:4= 

3-15, b)&*!8)3|li= 3-8, SP dH^'SPMfe 5-62) AIIJSBS3I, gJ & 4:4=3) 6-12, dHfS)5)3||fe 6 - 8, d^^jSPIIfe 6 2| 01 

B3i iii^ siP. ^33is xi&a &sf4=^^isfe, oiiB goi §i4 i - 20, pg^scHiirr 1 - 10. ap Pi^5)3ii;= i~egts 
aia bipib s 4= sip. 

BS3|2| ^HlOIISfe, OIIB gO) (HI H 31, OIIB 31, n-SSB3|, i-HSB3|, n -^g3|, t-¥B3|, n-0(B3|, n-«l*P|, 91^31 §§ g 4= SIP. 

^9ii^3i2i ^xiioiisfe oiib soi aiy3i, =siBiy3i, ¥9iy3i, ffljsiy3i, si/diypi ss g 4= sip. oupisj ^moiisfe, one sen mi 
y3i, gg3i, a^B3i, dinnypi, ohipi ss s 4= sip. 

M (AD §2| SMJS.|@!3|S{=, = g3|S xl&SlXI Sife 201 SsSi 2£1 feOlfe CHI bl^SHD, ESt 3 &4:SX(4=;=r 1 - 20, 

b^SJSPIIfc 1 ~ 10, aP Pi)5i8)3lli= 1-62) S^IOIQ. BB2JSPI2I ^S)|0)|£fe DUB£|H!3|, (HIBBISPI, HSBBJSPI, 0|^n S 
B&ISI3I §§14 SIP. 

B^ B?l [A] 21 tiimzim OllSt, WIS SOI (A2) 



3)Sf±! A2 




°S SAIE1& B^ B^ii4= SIP. 



M (A2) g2| R 9 - R ,z =H^0|2, 4=4:3 Xh, SflPI, ^311 B3| SE^ 0|g3|0|ffl, 4-4:SX) SEfe 0I-B3I0IP. &fJ3|2J 

&4:4=fe Oil COPAH 2!S§| <Me|t 4= a°U. 1 - 6, HH^SMIfer 1 - 4, aP bHfS)S)3||fe 1 - 3 2| S^IOIP. ^B3| 

Sfe DII13I. 0II13I, n-HSIPl, i-HS§3| SOI bh^2)§IP. &9liy3|2| &4:4=fc ^ CHI PPAH ^iBSI ^^it Sl°U, 14 ( 5!°Sfe 2 

- 6, bl^SjSMIfe 2-4, aP t)^3S|8F3||te 2 - 3 2| g^lOIP. ^9||y3|Sfe b|y3|, nSffliy3|3F bH^SIP. 0IB3I2J &4:4=fc 
= ^!0|| PPAH 3S8I 4= Sl°P, g^sjog 6 _ 12 , bHTS|5|3||fe 6 - 10, HO b|g)5J8|3||fe 6-8 OIP. 0)B3|Sfe K||y3| ™ 

«B3|3h b|&5jS)P. 

£E&, &l (A2) §2) R 9 Si R 10 og, cc fe R " ^ R iz S XH ^g-a dl S!3| g ggg SIP. XI £| @!3| 2) &4t4=fe AhS = ^0)| CUP 

AH *Hg8l <y^|g- 4= Sl°U, 1 - 6, b)^5|6(3||fe 1 - 4, HO Pg-5) SMI 1-32) g^lOIP. XI d| @!3| 2| b)^Sj& Oil 

Sfe, OIIB SOH CHISe-iaPI, 0||H£IEy3|, HSg£IS!3|, OI4:HSBa@!3| ii § 4= SIP. 

&m b?i [a] 2i cm ^mm oiisfe, ±j (A3) 



S)a,^ A3 



R ,J R' 




(A3) 



<y (A3) S2| R' 3 - R 24 ^ 2f2f ^g^OIH, tSaiSIXIS^, 4=4:?!X^, E!-Sf4=^3|, ffS2!!S!X(. y=A|3|, 0||^a|S3| (OIIB SCH, B SOU 4: 
Ell = 3|), AI0IE3I. 0I0IE3I, OI0IE3I, ^B3I, SEfc ^^31 (^. &S2!!S!XI, B^API, 011^01 = 31, AIPE3I, Ot-DIE3|, 0IDIH3I, SEfe M B 
31) £ xl&S &S4=4:3|0|2, kg LH^SOI fi^Pfe S¥Ollfe 4=4:S!X) Efe B 1)4=4:31 01 P. 

B, R 21 — R 24 2 3D 0IM0I AHS Efc P&S ISt 4-E SlU, 01 B& Sfc P^S B4t-B4t OlgS&S 3IXIU SIS 4= 

e sin, mmm es ist 4-e sip. r 21 a- r 22 Efe r 23 2) r 24 
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s ^ijeispib m&m 4=e sjd. o\m b«, oth ee;= 

^ thOllfe &J\5l XI&3I (Ehlh4=£3l. ^£31, SEfc ^£3IS &a4=i3l) 3|- mo\ 218 4=S SID. B, feS LH^gOl fi^?ai= 

if (A3) §21 IfSaiSIXfSfe, M^SIXL g^SIIh, SlSIf. §J 22EES!XfB S 4= SID. EhS4=:i:3ls;=, WIS gOi £h±4= 1 ~ 20, dH* 

1 - io, so dh&^ish^ife 1 - 6 s\ &±40h 2 - 20. dh&sis^ib 2 - 10, scf dn^swife 2 - 6 21 gj?iiy3i, m±+ 

3-15, dfihifSMIir 3-8, SO dUfifoWfe 5 - 6 2| A|gSgMJ3|, & 4:40 1- 6 - 12, dhif-i) §f:Hli= 6-8. SO dl-ifSJSMIrr 6 °) Oh 

!3| 111^ SID. = S3|S Ehm4=i3|S;=, OIIB SOI 1 - 20, dH-h^lSMIir 1 - 10, SO dUf^jS^lfe 1 - 6 2f 
2i!a S^IPIB g 4= SID. 

if (A3) 19 SHJEIEiPISfe. ^£3|S xigiaxi St = 2101 SsSi feOlfe Q| dh^^'Sm, SEgh 3 B4:§!Xh4=i= 1 ~ 20, 
dl-ih^SHHIter 1 ~ 10, SO dHh^SMIfer 1 ~ 6 2| g¥)0IO. 

&9\ [A] °1 31 & ^Ith OJIbr if (A4) 



S^if A4 




(A4) 



if (A4) g2| R 25 - R 28 £ ^H^jOIIl, 4=4:§!Xh S^iJ3|. gi?liy3| SEfe 0Hj3|0IO, ia5f°£= 4 s 4: XI- SEfe xi^^-a^iom. 
&IJ3|2| Eh44=fe ^3 Oil DEUH 3S§I aefSf- 4= S12D, 1 - 6, HHf-*i5HHI=r 1 - 4, SO d|-g*i SMI i= 1-32) S3H0IO. 

ihiPISfe, 0HH3I, 0II13I, n-HSIf3|. i-5Sg3| gO| dHf*j8|-D. SJ9liy3ia Eh44=i= = =1 Oil DDAH ™MS\ 4= 21°D, S 

^o^i= 2-6, UHf^fS^lb 2~4,BQ dH^SMIh: 2-33 g?10ICL if3Hiy3|Sfc bl y 31. SI HSiHI y 31 3>h dH^ShD. OfS 
3|°f Eh44=f= Oil t&DAH SfSSI iieflf 4= 212D, 6 - 12. dj-^Sf S(-3||fe 6 - 10, SO dH^S^Ife 6 - 8 2| g?|0|D. 

onoi^fe Eiiy3i a! mmD\Di dn^oho. 

££&, if (A4) g°l R 25 £(■ R 26 2S, SEfe R 27 2f R 28 £ Sf & El @! 3 1 H S^Sf 4=£ 210. SfSEI@!3|2| Eh4:4=fe Afgsa^ofi HI-EIAH ™§ 
SI dSJtf 4= Sl°U, g&£)2£ 1 ~ 6, dHf5)Sh3llb 1 - 4, SO- dH!-5!8H>tl = 1 - 3 2J g?|0ID. gJ-fJE|@!3|2f dUf-^fth 0)|£b, Oil S 
SOI DUSEI@I3I, 0HSEI@!3I, HSSEISI3I, OI^HSU El @!3I §§ § 4= SID. 

em B?l [A] 21 3ID Ollfc, if (A5) 



Sl Sfif A5 




(A5) 



2£ SAISIfe Bf« 0?li f 4= 21D. 

if (A5) g2| m S 0, 1 SEb 2 0|H, m 0| 0 °! 3^0|lfer AliSg@|>i S«6h3 SID. 

if (A5) g2l R 29 - R 40 S 2^2^ =H2SjOI2. 4=^S!XK &a4=^3l. tj-S2!!S!XK ^=API. 0)I^BI = 3I (Oil B gOf, ^^OII^EII s^i), AlOfEc 
31, 0hDIE3|, 0IDIE3I, ^13|. £Eb ^S3| (^. &S2!8!X|-. g^A|3|. 011^:01 = 31. A|0|^3|, 0fDIE£3|. 0IDIH3I. EEb ^131) S Eh 
£14=^31012, teg UbSOI 2?£|fe ?J¥Ollb 4=^SXh EEb eSh4-^3|0ID. 

B. R 37 ~ R 40 S2 3D 01^01 AHS a§J-£|0| BSh EEb DehS Wgm 4-EE Si2, 01 BSh EEb DehS Eh4i-Eh4: OlgSSS 3hX|H 2! CHE 
gf"lf^ &s SSS 4=E SID. R 37 jJJ- R 38 S, SEfe R 39 £1- R 40 2£ &tJEIS3|g |gg 4=EE SID. SESh, R 38 31- R 39 3hg&£l21. R 
38 a R 39 3h 2J-3f- a&£IOi Slfe 2 3H°I Ehi§!XIZhO|| 0|ga&» ISi 4=EE SID. SB. OIS Beh, Dth SEb gfgf^ &0||fe 6h3|S|- a 
S XI&3I (EhSI4=i3l, =S3I, SEfc ^^3IS XlSh=l EhS!-4=4:3l) 3h gCH SIS 4=E S!D. 

if (A5) g°l tgaiSXISb. S4:S!Xh, SiSXK S1BSIXK S 2£EEaXhB g 4= S!D. EhS4=4:3|Sb. OIIB gOI §i4 1 - 20. tiim 
Sf8f3||fe 1 - 10, SO BhgfifSMIfe 1 ~ 6 °l fe^3|, Eh^4=3h 2 - 20, dh©i|8h3||b 2 - 10, SO d^SjSMIte 2 - 6 °l ^9fiy 3|, E^4= 
3-15, d|-^5|SMIfe 3-8, SO dh&SiSMIfe 5 - 6 2| AISSif-S3|, ffi Eh^4=3h 6-12, df&5jof3||b 6-8, SCI dhSh^f oh»|fe 6 2) Of 
S3| lil^ SID. ^S3|S XIShE! §hS!-4=^3|Sfe, OIIB §01 &^4- 1 - 20. dHhS|Sh3)|fe 1 - 10, SO HHf-S)Sf3||fe 1 - 6 2J IfS 
2ISf &S3IB g 4= 21D. 

if (A5) msi SiJEiei^lSfc, =f^3IS xl S £1 XI at 30l SiSi 2£5 teOlb Ql dl-l^SHO. EEth Zl Eh4:SIXI4-fe 14,^23 1 - 20, 
dfgf if Strife 1 - 10. SO ttt&SISMIfe 1-621 g¥IOIO. 

&m B?l [A] 21 31 D 5j 1th Oil is if (A6) 
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' a-f^Ai A6 




(A6) 



°s SAiat &m e¥iB s 4= sip. 

M (A6) §21 m 8 0, 1 SEb 2 01 H, 0 01 W&5|5fD. m 01 0 °! 3¥0llb AISS6LI&&8 S-g§h2 SIP. 

<y (A6) 12] R 41 - R 46 s 2}2t =H5iOI2, 4=±§!X|. X-I3&9)iy^l SEb OUPIOIP, B£t3°Sb 4^S!X|- SEb gf^lOIP. 

S^UIBI &±4=b ^3 Oil PPAH 3§§l i!§|gu, S&2!°£b 1 ~ 6. dH^SHHIb 1 ~ 4, ap d^*!5H>llb 1 ~ 3 °l S^OIP. gf 

i^isb duh;>i, omui, n-ssg^i, =oi dn^aip. g^iyuiei e^4=b ^oii eg pah ^asi <y§!ap, e^*!°sb 2 

~ 6, dn^s^ib 2-4, ap dn^sumb 2 ~ 3 °i s^oip. SJ-3iiy:>i£b aiy:>i, a ??iy^Pf mm*\mci. om^isi &±4=b 

= 5J Oil CD- S-h Ad 3S8I d§!£IU. i^2S 6 ~ 12, HH^SHHIb 6 ~ 10, BO dH^SWIb 6-8 OIP. OUPISb ffliy^l S! Bg^PI 

SE&. 4 (A6) g°1 R 43 ~ R 46 S 2 JH OI&OI AH S atfPOl B&. P& SEb &Hf^ iSt 4-SE SLU, SEb R 43 IV R 44 S, SEb R 45 £f 
R 



46 og ^naisi^iM ist 4=e sip. seek r 44 sir 45 ^asaa, r 44 sir 

45 ^ ^ go^goi Sife 2 :H°I §h^S!X^O|| Olgg&S §Si 4=SE SIP. OIS g Oil AH R 43 ~ R 46 £| 2 JH OI&OI M fc S&EI01 gfSf^ 

&g sssijiu, se= r 44 ~ r 45 j\ ah s aaaoi oigstfs ssshb 501 anf^ism. gjtm #s §^°s e^4oi 1 

~ 6 °l Sl^aO) SIS 4=SE Sib eUSJ&OICI. XI3&^£ia!3|2| B±4=b A|g = 30|| OJSJ-AH SjgSI ^Sj£IU, 5&^°£b 

1 ~ 6, dH^S^Ib 1 ~ 4, SO dUb^SMIb 1 ~ 3 SI S?IOIP. H3if^£IS!^|2| B^siSh OflSb, dig SOI D|| H dl @! 2 1 , 0H1&IS13I, 

H^gEiai^i. oiiHsiaiai^i §n^ act. 

OIS ±! (A1) LHXI (A6) SAIPb B¥l [A] b 8^2£, SEb 2 S 0|&g SimOl Ahgtf 4= SIP. OIS gCHIAHSE, (A2), (A 
4), £! (A6) °l &m B¥l» ^IXIb teBSBJII SfOhg&SIPh dUf^jSIP. 

e ^ soil ah Aisab ic=a=tU5ii ^\mmm^, t^a=t!i3ii aszcnoiiAH ^eosi-b s*** e?i [a] sf§ ^nib sa^ ^si he°i lhs 
as ?nib as s:>^a t=a=a!3ii g&ais 4= sip. 

a ^ s chi ah Atssib i=sastu3ii g&wib, t=astu?ii s^choiiah #siis^ b«s afl [a] £f mystetBoiAi ^sjishb e«B ^i 

XII2 2ig 4=E SIP. Ol 3?, t = a = t!!3ll eitDISI ISfiE Ahg=2SjO|| El- El AH Sj^SI idSjaU, 30 §g % Ol^, d^2| 

s^ib 50 §if % oi^r, ap dn^s^ib 70 ig % oi^oip. t=asy!3ii atDia diyat^gaisi ¥^gg&»ifi Ah§& s^oiie, 
a^^a t = Hsyi?(i gtfxiiB iimmsit s&ais Ahgsha ?moii siskx ixmsm w$\m 4= sip. 

(2) HIS gJS 

&Oia e.^ B?l [A] S ^hXlb tse = tUSI gSSIIb <y (a1) 
[SfSf^lal] 




HAIHb t = est!!l etCHB ^^hg&AIS 2i 4= S!P. 

(t = a = ai3ii etoi) 

tsasyi3(| 2tD|Sb, ^ (a1) S SAISb t§B = t!!SI etffl gOIIAHE, (a2) 
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• m^i^i a2 




[^e2| 2f = ££| SIQIfe a) (A2) Oil A) 21- SgJgf] 
°S HA|£|fe SI&B, (a3) 

as»Ai a3 




(a3) 



(a4) 



[i|g2| Zf ¥S°1 SJDIfe <^ (A4) 0IIAH2f §Sff] 



°£ SAISfe §HfS, *l (a5) 



si- 2,^ a 5 




R 35 R"!? 6 

[^§21 ^ ¥S°I °IDI^ ±1 (A5) Oil A) 21- 



°£ HAI3i= §J ±j (a6) 

.If 5,^ a6 




(a6) 



°s aAiafe smeoi hh^smi Ai-gaci. ois soiiaie m (a2), (a4). sj (a6) og SAiafe tsasaii etm:>i- ^si nife^sm. 
oi as tsesuy^ii etfflsi ^aioiisfe. otis soi mm sjh^sism s 2-227424 s. mm s^msisa s 2-276842 s, mm g^si 

iB S 5-97719 S. SJg §3H^fflge S 7-41550 S, US S^SISS S 8-72210 £ WOII }H A|£ICH 2ife gXISI HkOIS AIMS 4= 21 
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• mm SCH, U|A|g£[2.2.1]fi!E-2-e!! ^EJII, ai^£IA|g£[4.4.0.1 2,5 .1 70 3.6.1 10,13 .O 2 - 7 .0 9 - 14 2.9.1"- 7 .1' 1 - 18 .1 I3 '6 .0 3,8 .0 
12,17 3.6.0 2,7 .0 9,14 2.52.53.6.0 2,7 .0 9,13 2,5. 1 9,12 .0 8,13 3,6. 1 10,17 .1' 2,15 .0 2,7 .0 

11.16 ^-^ -| 13.20 ^ 15.18 q3,8 Q2.10 q 

12.21 o'^'s 2 5 1 9,12 O 8 ' 3 47 1 11,18 1' 315 o 3 ' 8 0 12,17 58 1 l4,zl 1 16 - 19 o 2n O 4,9 0 

SQ ^XHSjoSfer, OtIB SCH d|A|g^[2.2.1]US-2-e!!, 6-OHHblAlgg [2.2.1 ]i£-2-SI, 5,6-P0lli!b|A|gS[2.2.1 ]i§-2-e«, 1-0111! 
b|A|gg [2.2.1 ]U£-2-2!!, 6-0)ll!b|AISS[2.2.1 ]M^.-2-W, 6-n-¥I!b|AISS [2.2.1 1SS-2-5!!, 6-0|±b¥I!bl AIMS [2.2.1 ]SJ£-2-2!! 
, 7-0|II!d|A|g£[2.2.1 ]i§-2-S!, S2J b|A|gS[2.2.1 ]l!S-2-2!! ^EXII ; ai = BIA|gS[4.4.0.1 2,5 .1 7,10 2,5.1 

7.,o 2 ,5.r- , ° 2,5. 1 710 2.5. 1 7,1 ° 2,5. 1 7,1 ° 2,5.1 7,10 2.5.1 710 2.5.1 7,10 2,5. 1 7,10 2.5. 1 7,10 2.5.1 7,10 2.5.1 7,10 2.5.1 710 2,5. 1 7,10 2.5.r ,, ° 
2 5 1 7,10 2 5 1 7,10 2 5 1 710 2 5 I 7,10 2 5 1 7,10 2 5 1 7,10 2 5 1 7,10 2 5 1 7,10 2 5 1 710 2 5 1 7 ' 0 2 5 1 710 2,5 1 7,10 2,5 1 710 2,5. 1 710 2, 

5.1 7,10 2.5.l' 7,10 2,5.l' 7, ° 2.5.1 7 ' 0 2.5.1 7 ' 0 2,5. 1 7 -' 0 2,5. 1 7 -' 0 2,5.1 7,, ° 2,5.l' 7,10 2,5. l' 7,10 3,6. 1' 0 ' 13 .0 2,7 .O 9,14 S^.l 10,13 !o 2,7 .O 9,14 ' 
3.6.1 10,13 .0 2 ' 7 .0 9 ' 4 3.6.1 50 13 .0 2,7 .0 9,14 3.6.1 10 -' 3 .O 2,7 .O 9,14 3.6.1 10,13 .0 2,7 .0 9,14 2,9.1 4,7 .1 11,18 .1 13,16 .0 3,8 .0 

12.17 2 9 1 4,7 1 1l,,s 1 13. '6 q3.8 Q'2.17 2 9 1 4 7 1 11,18 ^ 13.16 q3.8 Q12.17 2 9 1 4,7 1 11,18 1 13,16 O 3 ' 8 0 

12,17 3.6.0 2,7 .0 9 ' 4 3.6.0 2,7 .O 914 3.6.0 2,7 .O 914 3.6.0 2 7 .O 914 3.6.0 27 .0 914 2,9. 1 4 - 7 .I 11 - 17 .O 3,8 ,0 1216 2.9. 1 4,7 .1 11,18 .0 3 a .0 12,17 2 

.52,52, 52, 52, 52, 52, 53, 6.0 27 .O 913 3.6.0 2,7 .0 913 3.6.0 2,7 .O 913 3.6.0 27 .0 9,,a 3.6.0 2,7 .O 9,13 3.6.0 2 ' 7 .O 913 2.5.1 912 .O 8,13 2,5.1 s -' 2 .0 B 

.13 2 5 1 912 0 8,13 3 6 1 10,17 1 12 ' 15 o 2,7 O' 1,16 3 6 1 10,17 1 12,15 0 2,7 O 11,16 3 6 1 10,17 1 12 ' 15 o 2,7 0 11,16 4 7 1 13,20 1 15,18 0 3,8 
.0 2,1 ° .0 

i2,2i o 14,19 4 7 1 13,20 1 18,18 0 3,8 O 2,10 0 

12.21 o 1419 4 7 1 13 ' 20 1 15 -' 8 o 3,8 0 210 0 12 ' 21 0 1419 2 5 I 9 ' 2 O 813 2 5 1 9,12 O 8,13 2 5 1 912 O 8,13 2 5 1 912 0 813 2 5 1 912 O 8,13 

^ j ^ 11.18 -j 13.16 Q3.8 Q'2.17 4 y ^ 1 1.18 -j 1 3. 1 6 q3.8 Q12.17 4 y ^ 1 1.18 ^ 13.16 q3.8 Q12.17 4 y ^ 11.18 ^ 13.16 q3.8 Q 1217 5 8 1 1 4,21 

1' 6 '-' 9 .0 2,n .o 4,9 .0 

13.22 Q15.20 58 1 14,21 1 16.19 q2.11 q4.9 q 

13.22 qis.20 3i6i0 2.7 Q 9.i3 3 5 Q 2.7 q 9 .i3 2 ,5.0 8,13 .1 9,12 2.5.0 8,13 .I 9,12 2.5. 0 8,13 .1 9,12 3.6.0 2,7 .1 10,17 .O 11,16 .1 ,2J5 3.6.0 2,7 .1 10,17 

_ 0 ii,i6 _ -) 12.1s 3 >6 0 2,7 .1 10 - 17 .O 11,16 . 1 1215 2,52,5.1 710 2.5.1 7,10 2.5.1 7,10 2.5.1 710 2.5.1 7 10 2,5. 1 7 ' 10 2.5.1 

7.10 2 ,5.1 7,10 2.5.1 7,10 2.5.1 

o\m bi=a'Mt!!3fi 2"koifc, ajaf es°£, £fe 2'm b\&m sifotoi ATse ^ sfci. 

lit j\^m biysnfg°sfe, oii« soi oniai, n^neo, i-¥ei, i-aia, 1-ai^, 3-oiia-i-¥e!. 3-Dna-i-aiaj, 3-ona-i-eiei, 4 

-ffllS-1-aie!, 4-Q\\m-l-^&, 4,4-DIDIIl-l-Silil!, 4,4-C|0|ia-1-S!!e!, 4-0|IS-1-ai£!!, 3-Ollg-l-Si^. 1-^SJ, 1-ai^, 1-£0|<i!!, 1- 
EIIM£K1I*!!, 1-SiAKilM. 1-^QCilt!], 1-011013^!! §2J g^4= 2 ~ 20 2) OilgS!! £fe a-SSilS! : A|gS¥ei, A|gS=l!@J, A|gSS|a!, 3,4- 
CIOIIi!AigSS!e!!, 3-DliaA|gS«!*y, 2-(2-0lia^@)-1-A|gS*|At!, AlgS^ei, 3a,5,6,7a-EHSE*8IHS-4,7-0llEft-1 H-eiS! A|g 
SS51I5! : 1,4-S|AhCI2!!, 4-Dll H-1 ,4-«l A^P SI! . 5— CHI H-1 ,4-S! AhCiei!, 1.7- = E}QIPJ blg^Qiei! ; ii g 4^ SICK OIS diySI m 

msB 2^ e^og, 2 m oi &m sffsioi Hgm 4= sia. 

^□H H gS^SOII OtSHAH^, =X|S| g^SOII (II-SUH Slf 4= 2i = HI. Wl« SO) J.Organomet.Chem. ,358,567-588 (1988), S^H^SiSH 
m 3-205408 £, S^H^SISe S 4-63807 fi, ig 53H*6lge S 5-262821 S, WO95/14048 S°l gSCHI 3HAI£i01 2<[fc S 

s M§m 4= aiD. stoia ^oH^fe ^?iss si vm ^011 ^si-fe aois^oi ^^^01 501 Afg@c[. 

^^ISH HI VIII =011 ^Sffe aO|3^°S^. 01IB SO) 1, 31§, LII, ¥Eil^, £§, HI-5IS, e»S ii S 4 9JLQ. OIS SO||AH£ 3il 
. LIU. Dty§ SOI bh^SjSm. OISIOIIAH, 01 SHSr SOI^^S ?Sf2£ §lfe ^DH°I 4>^I0|IB LhEftliCh. 

itgi°5fe, sas (in, sag (in), lo^A^lEllo|e (id, § (id of/digowMuohs, fflis^u ss s 4= sia. snfg°sfe. 

Sg-EOIAiiaiOIS (II), 3iS (id OfAHIBOh/dlSLhO^. (II) Ell ^ ^S¥2^aeil 01 m. , SSfS^M, 2gfE (id S!!S0ilO|e §§ m 4 

aich. lih a&go^fe, unou-uaiois, Liaoh/siiiiohAiismoiM, &tnjg, saus, LipongeiA^oiioie, u^isa!, Nici 2 (pph 3 ) 2 

(B, Ph U^^lgJ), bl^^BLI^, LmoUiiaiOle SS S 4= 2iD. Hh5IS &a k S°£fe, SSfHfafS, HBSHI^g. 6}5}n|-5IS, PdCI 2 ( 
PPh 3 ) 2 , PdCI 2 (PhCN) 2 , PdCI 

2(CH 3 CN) 2 , [Pd(CH 3 CN) 4 42 . [Pd(C 2 H 5 CN) 4 42, III-ySOUIIIIOMIMUO^. HRfSOU-liaiOlM SS S 4 SIQ. OIS S0IIA4S, SSfK 
BIS, LI^OIAHiaOU-IISUO^, PdCI 2 (PhCN) 2 , [Pd(CH 3 CN) 4 42 , SOI ^S| dhesism. 

OIS ^OHte, 2f3f SES 2 S OI^S Sfj-sFOi A^S& 4 SICI. ^DH°J AFggg SOU CQ-Ell-AH 5J15I 4 SlfeQI, 

sjiihj t§a=B!5ii 2 ten §r oil Sbis, 1/1,000,000 ~ 1/10, aufsish^i^ 1/100,000 ~ 1/100 010. 
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s gi-goii aiw/Hfe, gsoii iiei-ah s.^mmm M§m 4 s sici. es^oH^^, oiib soi g¥oi23^s hh^sishi aisw 4= sici. a 

¥DI23^H=.§ Dillg¥:il23^8 til&5|813|| AlSg- 4= SJCh Si^Dllb 3=2£ A|§g- 42 £12 2 g 0|&§ £ SSI- 01 AfSSf 4= 
2 8iO01, Sff □ Alggg S£H;0H°| mo\\ CLIEI-AH *!§8I id§!@a. S2*QH=_AH g¥OI23Ahg A|§8|}= 3¥, 3 Algifg gf a 
0|23<M- g21 g¥0lisl!| ^DH g2| 20|S^2| til, = gf^Olfe/aOIS^SI til (SUI) =., 1^5 21 1 - 100,000, U1if*jSI31lfe 5 ~ 10,00 
0 21 g?10|C|. 

§gg}§g gOHB A|go|X| dtH §CHEIS&2| mm°m MHW 42 2i°D1, SE§j °3|§DH goj g DH mmM g Mm ^ £ ojq ilSfe 
gtmgOII g&£2| SOIS XilSfOI SifeQI, OIIB SO) HIS!, B¥2!!, 3^eU §2| gJif^£hSI4^ ; n-EJB, Sj<^, m& §2| II &m 

esi4£fi -, Aisssi<y §21 nsigesi4i : ^Eia]cig=.Ei2. cisbohek ciaBoiige!!, eh2ei3boii&, 3ig«g, cisseys], e £ | 3 
asis! sbi tfeaisi esi4±n ; L122011&, U2=.e<]£!!, oi/disuMg, e«£U2B §21 iius &si44:ii ; §§ ai§h- 4- sack 

gt1S2§ -50 *C - 250 HH£2|8|:>1I§ -30 t; -200 t, MCI tili,^ 8|3Hfe: -20 t) ~ 1 50 "C 21 g^OIH, iSg,^B §& 

2jo S o~50 kg/oif, tilil^SIJIIirr 0-20 kg/cm 1 21 S9I0ID. gS"AI2JB gS£2iOII COB4-AH ^!S8I £§1K 4- SifcQI. I A =^°S 30 S 
- 20 Al£h tili^SMIfer 1 - 10 A|^2| g?|0|C|. 

tsesyijji 220m biy^i §nfga2i ^Digmmni^. ohb soi 2201^^8 sdh g 2*= ?§diis, iiiei§ neg:ni ^is^ois si 

ti£ 0l¥01Ilfe *0H3II2| SXH 8I0IIAH, »&*!2=. -50 t; - 100 "C 2| gS82, 0-50 kg/orf 2) fg^og §gtUI3|fe 3 
g§| d^g- 4= SICK 

AISEIfc 2 = 2 = yj31l ¥3|ggSx||2| ^XlifS S^eOS gDH=. 31fe S!-Ii|D|0||£-3=.D|S32HEI (GPC) Oil 2) §101 sj§& SEI^Eiaj Sh^ 
2| ^3 gXlif (Mn), 2fe tsesuii^ gtfXHDI B¥2!!0|| SSHEJXI 3¥0|ll=, AIB£tnj^g SONS Ste GPC Oil 2JSI01 SEI 
0|£2£1! »<^2| 4§2 = X|§f (Mn) 2=., 500 - 500,000, tilgf*! SUHIfe 1,000 - 200,000, 52CI HIS^ISIIHIfe 5,000 - 100,000 Old. 

2 = 2 = tf!3ii s^igsmsi sxm (Mn) oi xiuxi3ii 2|-2a 3i3ii*! gj23i bchxi3, xiuxi:hi 33 sssi oii^ai si&g a! saa 

3l^^^6h Sl&gS 0|¥01Xlfe SOU AH £e|£|fe SSSI Sl&g2| □E|H§ ££801 g^SI S2.|?FXI ^ISSE XISISCK 

^sesaijji ^3ig&xii°i gxigf ngsi «i&£ixt a^cii, s^eiis sohs m= gpc oil 2i*t s ai ^ ei en &^°i girse sxig ( 

Mw) 21 4=32 ^Xlif (Mn) 21 til (Mw/Mn) 31 §^°S 4.0 0|SK til&^ol^lfe 3.0 0|ol, SCI Ullf5|o|3||fe 2.5 0|S|°J EH, QS.D\ 
3£S feOIXf bUf^jSICI. 

ic^a=aifli ¥^ig&»i2i ^diaoiet (r g ) ^ ais=^chi d>eiah ^§si <mm 4= 2ifeai. aixi^ais§?:>ii (dsc) oil °im ^§oii siouh, 

S£5j°S 50 - 400 TC SEOICI. ^ = 3 = ^3)1 ^3|g&*||2| ^£IS0|gE3| ^23, ^EISOISE^I S£ tl^l^S t^ssyi^ 

gems 4= 9J3, &3i £s saioife, ^ai axi^s m°i ^sse da^Aiss^ goj ^^s^oiiahpj acsi xisi^i ^ 

3 §£^£SE ^4=8f°S til^2|SID. a, ^EIS0IS£3I til 51 2! 3^£1E fflS MSIDHS 313X1121 51,^5101 AISSI3, 

LHS^S g^SI feiJ 4= SIEI. 

(3EI5M SS) 

s ^§2i 331^^ irSMSfey^i seai= feoi tsasfcn3ii ^^igems s^ia^agsi sioii, gssi oii=ai ass % sssi 

31=^^ SlSeS Ol^OIXIfe 5 dl AH dSISI^ 1 S 0I£2| gSSI aSS§ S!gAI31 4= 5iCI. 

g5SI OII^AI 5ISi°gfe, Oil M gOI SEIAiaOI3B£IIOIM, g£| Al g Oil E131 91 01 M, p-^EI^3l = ^^6}g£IAI i! =21 gSSI 31 = ^^ 
a^2| SEIAIg OII^EIIs^ ; 2i!E-AI^:-dlAIS^[2.2.1]SM-5-ey-2.3-CI9|s^^^, 21!£- A|^-til Al IS [2.2.1 ] SH-5-2!!-2-(}|| 1-2,3- 
Udl^Mtt S2| M5SI g£l3|s^^^2J 2 A| g OII^SI = Efe BEISEI AlgOII^EII = ^ ; ^fe'SEI Alfe'CHIEHI^, 2-011 H gEI A| B 

01101=, 0-ga v liHlfe2| gaiAIHOIIEIIM, m-^glt|lfe21 gd|AiaOIIEI|s, p-Sgffllte2J g£| A| a Oil SI = §21 ISstg £1 A| g CHI SI = # ; 2-(o- 

tiiyniiyxxiBai^Ais, 2-(p-tiiyniiy)oiiae!!=AiH, 2-(o-a-giaiy)oiig?!!^AiH, 2-(p-agffliy )onae!i^AiH, 2-(o-aiynnym=.ffi?u 

= A|S, 2-(p-ti|yffliy)HS§!S!! = A| = , 2-(o-^BIHiy)Hs.aiLl^AI£, 2-(p- 0 3 v giHiy ) = ei = AIS, p-SEI A| H ^El @J , 3.4-0|| = A|-1- 
V@l, 3,4-CH| = A|-3-CHIg-1-¥gl!, 3,4-0|| = A| -1 -ffl!@J . 3.4-0U = AI-3-0IIH-1-e!!@!. 5,6-01! = A|-1 -aj*!!. til y Al g SS| <yi3t = Al 2, g-g 
-2,3-0H=A|A|gSB!B0imi= §114 2iC|. 01 S gCHIAHE, Al gOII^EII E.m. ggg£IA|g01IE1l = W, SI 5,6-0||^A|-1-S|4i! g 

2i oil « api ssa-eaiap^i ui^^siq. 

0|g MSSI 0|| = AI SISgg ^ 9=2S, £§ 2 S 01 £S SS8101 Alglf 4- 2JCI. 

S5SI 31E.^M& S|gi2£b, SSSI 3|- = ^^<y SEfe 3 ^SXIIS A|g& 4 Sid. OlEISh gssf 31 = ^g<M-2| OHSfc, OI3g^, g 
Slid-, ^QIM^, EHMEISI^S^g^, OlEl^tK AIME|g<y. 3£Stt, OliSSB^, U&1^(ei!EAI^:-til A|g=.[2.2.1 ]S = -5-2!!-2,3-CP1 
= MM) 114 2JCI. UOPI, £31 13S 3l = ^^6h2| SEisllSfe MSS1 31 = ^^<^¥4g, *SSI 3| = ^^^»£|0I E, BSSI 31 = 
^g^o|Q|3, MSSI 3|- = ^Biy0iaiEE SI MS2I 3I=^^^2| CHI^EII^SISg Si S 4 21EI. OldHS} S£m2| ^m3£I 01l=.§, SSI 

gaiy, gaioioiE, ¥4gai<y, ¥4 s AiMei^6h, gai<^ 52tong, gai<^ pong, gaiAiggaioiioi= §§ g 4 sick ois g 011 ah e , g 

5S 3l = ^g£>- SEfe 3 6h°^go| ti|g-5JSI3, UOPI gai^h, U^!<y Efe OI £h¥48S0l ^81 Hlif^lSICI. 
01 3dlH^ 2tD1SS ^ & = 2£, S£& 2 S 01 &8 2ES8IOI AlSlf 4= 2id. 

e gg2i §3i^s E^a = yj3ii gsm§, & f 3isi as 3ej-Hm 220121 2=e=a!3ii ^3igsms sen gxis 01 eh xhssi 

01 3dlS= eSS£SAM XII^S 4= SICK OIIS gOH, (1) 2 = 2 = ^1311 ¥3|gSX1IB §§A|3|3, 3EIH= 220HB §3|8|01 3£l = e g 
WA|3I§ ^S, 2fe (2) 2 = 2 = ty3H ¥3|gSmB g OH Oil gSHAm #011 3EIHE 22CHB §318101 3E|H e . ggSAPIfe gJS §01 S1CI 

uopi, as i3i^a t=a=ti!3ii gsms xii^si§ gg°£fe, Diaa t = s=yj3ii ¥3ig&xna ^^sife 3eihm assoi 212 

m 3£l = = 2201B UHS8101 a^APIt SS, DISJ 33SIHM SSS2I 3EIH2 g3l^£ 2 = M = t!!31l gSxlIB 5X11812, 01 2S 

ss2i as g3iis 2=s = yi3ii gsms oias 2=2=ty3ii ¥3igsms si^ai^ ^ssife a^g2i 3£ihm as g3i^s 2 = a 

= tU31l iSIi XHSSIfe g^g §01 SICI. S ggOII SICHAHfe 0KH& X1I5 SBE XHSS 4 2iCI. 

3£IES 22D1B SS2I2S 3£IH= ggSAPPI ¥1 8H AH . i^2S ElClg 3HAIXII21 g^H §|0|| AH a§A|3lfe 31 01 Hia-£|81C|. 
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eipb- JHAixiisfe. oil a soi ^3im^Ai2, ^3imou^ais goi bur^isMi Aiggp. oias S3ia<ysig2i ^xii^e! oiisfe msBm 

^A|2, □gSSBHS^ffl^AlE, P4*Bffl^AI2, P-tert-¥8IH^A|2, 2,5-PDIIB-2,5-C|(ffl^A|S^SO||0|e)»iAi-3j,4-b|> i (tert-¥ 
Effi^AIOI^H^BlBJJS!, £l¥SBffl^A|£, tert-¥BIHOmiEilOI =, 2,5-CI QHg-2,5-CI(tert-¥gffl^A|)«)<M-3 j 2,5-P QHB-2.5-P (tert- 
¥BIy ^A|)*j<y, tert-¥i! maiS 01101 = , tert-¥BfflDIIB OI-AHI Eil 01 §, tert-¥BIHOI4:¥B 3101 =, tert-¥Bffl-sec-^S01IO| te rt-¥BIH 
HinhSIIOie, 4 i BfflHIHI&IIO|E r tert-¥BfflP0IIBOmiEI|O|EB S 4= SIP. P0|3|, S BSOII 2lO|AHfe ^31 H^algS AH OlSSItfgg 

Ai-gg- 4 °ip. oissnfg2i -^xii^ei oust, oi£Hi^oi^¥Bspei! gj poiii!oi-£oi^¥BeiioiEB § 4: oi CK 

OIS gOIIAHE, &J\3itt2imS.M. S!!2BIi|^A|2, P^BfflSAIH, P-tert-¥fiffl m A| 2, 2,5-P Oil B-2,5-P(tert-¥B S^A| 2)*!<M-3, 2, 
5-PD||g-2,5-P(tert-¥B5^A|)t!|^, 1 ,4-H|^(tert-¥BIH^A|0|^HSI!)ffl!S! §2| PBIJIt1^A|23| HH^S^I AlgSP. 

0|g SJiaySliS 2^2^ 3^2S, 21= 2 g OISS SS8I01 Algff 4 SID. l=?3i:i^S|g2| AlgdlSS DISS insasyijji "^gov 
XII 100 gif¥0|| OlShOI i^2£ 0.001 ~ 10 gif¥, b^^S^fe 0.01 ~ 5 HD b (■ ^ 3> SI- 0.1 ~ 2.5 giT¥2| g^lOIP. 

zieihs aasiis ^bsi etsaxi 8T2Q1, ssoii deiah ^aiu- 4 sid. as^23i i^^ss o ~ 400 "c, bn,^'s^ife 60 ~ 350 
•c om, agAi^oi i&^og 1 s~24 Aizh hh,^si3ii;= 30 s ~ 10 A\&°\ g^oip. s.i§is ^oiife, ou&s g°i agona Pir° 
s ag3fioii §3i8ioi BEiom *j*Ai3i:n, ouseisioi a-iissi^ ^ejsis i°5 4= sid. 

(3) ss 331-^s 2=a = ty3ii mmm 

e g-SHi as S3i±s 2 = e = yi3ii g&ni2i gssi oii=ai sig-goii 21s hei-hs (oii=a|3| a^s) s gu-xii g2i #2201 9 

=?I4S 3IS2S 8101, 3 ~ 50 S %, dl^5!8|-3||^ 5 ~ 40 S %, BQ dHJS! 61311^ 10 ~ 35 S % 2| g?10ID. 0|| = A|3| g-^gOl XIDXI 
311 3^ 21= ££153101 §3 DXH2I2I B^SOI XHSIEia. aCHS XIDXI3II S,'°3 §21 S3|I|S 2i= LHfSS §01 H8I3CH 

e= an^sm ssid. 

e BS21 as S3i^s t=esby5n gsmioj g 5S gjsss^ 3^ soil °i«t 3£i5§ ass oi-=^£3i s gtfxii §3 §a 

201 B=?I4B 3IS2S 8101, 7 ~ 50 S %. Hl^8^li= 8 ~ 40 B %, MP HI if*! Strife 10 ~ 35 B % 21 g?)0ID. 3I=^£3I + 
S3IB 5S) Sf^SOl XIDXI31I 3=*= 2irr ££I5?II01 §21 DXH2}2J BafSOl XH Stall, SID1S IIP XI 311 3f°2 SSs 231^ 

« SEt W££ MOI SSfgoi 2? af&S!8HI SSIP. 

HElHi SSiB 81-31 i| (1) 9.S. HAISP. 

3£I5M SSi (S %) = (X/Y) x 100°°o (1) 

x : ziahHsa gssf sesoii °\m mmm ms\ aaesu aai S4= 

Y : g&ai2| i2tW B?I4= (= #£I012| §i§2 S^tf/atCHS! S3 SX>if) 

X 3£tS§ HlnCHOII 21 & e^S3| S^I2| g4=£II2 S 4 s 2i3, ' H-NMR S ^SIT 4» SIP. Y gifXHIS) §883 MXHf (Mn)/2t 

Di£i sxhga bi^sfp. ggssi g^oiife etm2i sxi^s etoi°i 83 sxi8°s sd. 

S B-SB1 ffi^ 3 31^^ t = e = aJ3j| gifXllS) f»g§, »¥2!!S gOHS Shfe S-ffl D|0||Oia-3SD^ZlSHni (GPC) S ^gth S£I^E|gl! 
&^21 4=82 SXHf (Mn), £fe 0II = A|3| t = ggsv^p^ B^ojjon ggHSXI iJ^OIIfe, A|gsa!<yS gDHS 8lfe GPC 

S MPOI^Saj &<^°J 4=83 ^XH* (Mn) 2S, 500 ~ 500,000, HH*S!S|3||fe 1,000 ~ 200,000, fiQ bH,^8h31|fe 5,000 - 100,0 

00 £1 S^IOIP. S £101 21 483 SXHf (Mn) 01 XIUXI3II Sfog yg^ £ t LH^^OI XI8h£1I2, etCHS XI U XI 311 33 blOI^ISS 

m^sit 3^21 a^agsHa soi xisiaoi e=? un^shxi sd. 

as g3^s t = M=yj3ii g thai 2i gxnf ^sfe 5^§i meaxi ar^oi, a^ens eons sit gpc chi s\m bei^ei^i &<y2i §ii 

3 gXlif (Mw) 31 483 ^XHf (Mn) 21 bl (Mw/Mn) 31 IS?2S 4.0 0181. bll}sj8|31lfe 3.0 01 81. BD tit^£|S|3||fe 2.5 0I8IB TA, 31 
311^ ifE3| ZIEsl feOIXI blif^SIP. 

^ US 21 0|| = AI3I t = Msyifl| gg&XII2| S£IS0I8£ (jg) A|g = 5!01l D>£|AH 5{§8| tl^m 4 2i°01, SS2J°S 50 ~ 400 
°C SEOIP. in = asy!3|| 2^01^21 ¥3|gSSia AIS8^ gCHXIfe g£ICH21 ^£IS0|S£^, b^S|8|3||fe 200 - 350 "C, BD 
HI 81- 311 fe 230 - 320 TC 01 P. t = H = t!!3|| 22CH2I blBlHfg2| ¥3ISg& h X1l« AlgSIOI g 01 XI ^ S S »£l D1 21 S£|S!0IS2fe 
b^3j8l-3||fe 80 -170 *C, BD dhif5!o|3||fe 100 ~ 160 t) OID. 

3I2S g&Xll 5S§ 

g BS2I 3IJ2S mmm S3| as B3|±S 2sasyi3|| ggj||2|- 3IJ273IB S4 SS2£ SSSD. 

^ US2I 3I32S g&xll SSg2J 3|jn ^SS ^^81 Sl&aXI S^QI. 049 B SOI B, ^, S! ^A|^ §§ AlgSIOI ^AIW 4 3H2Hia 

g^t zi 4BSoii asioi ?imm {*m<BU. s Bsa oii=ai3i taaat!!^ g§tai Aigsia cm an 3mmoii cn& g^soi s 

SSID. 

e Bsa 3ij2s g&x-ii ssboii^, 3IBHI oi si oil isoii to-DAH 3iiiiesfli, yam, 3ipa mmm. sow si hh&& 4 sid. 

(1) 3HQI1I 

^ B-S2I as B3iis 2 = a = yj3ii gsaia 3insifc aioiifc. oiib soi ^Ai^g iEA^s^o1 3i28it gfg soi 2i°u, ss^°£fc 3i 

II1I1 UHS8I01 3|2A|3|fe gfSOl xHgSD. 3H>fl|Sfe ^BS| *h§E|XI S°U, © fiOI^&B, ©3 011 SslW SJi BflSlfe 312 
XII, ® SJ01I 3 8101 III U?16l£rr llJilM g0| AlgSD. 

© f?3|3l^&B 
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&j\3i&siw°£.=, Otis mo\ oiigoiig3iisin=AiE, AigssiAifeH^AiE g°i 3ngm^AiEn ; i.i-bi^(t-¥gin^Ai) 3,3.5- saioiig 
Aig^aj^, 2,2-ui^(t-^nin^Ai)^& m°i m^A\mmm : t-^ssioiEsiti^AiE, 2,5-0 oiig ^-2, s-psioiesih^aie §21 sioi 

ESffl^AIEf? ; P^Sffl^AlE, 2,5-CI0Hg-2,5-CI(t-¥gffl^A|)«i|^!-3, a,a'-b|^(t-¥gffl=A|-nn-OI^HSl!)e!!Si S°| Cl^^ffl^ 
A|E?I ; ^PEgJffl^AlE, Oli¥SBHH^A|E S2| PO^ffi^AIEW ; IH^A!P91SLH|0I M §2| ffl^AI CXI^EII = ?| ; |§4 o^q. 0 | = 
g CHI AH E , 313*2! 4X1 SsBCHI SiOUH P I^IJ EH 5? A| E31 bli£5!813. yiJ3|2| gflfe Simeon [H£|-AH S§lA|3|fe SOI SP. 

s^ia^sfgs ^ Sc2§ oi^s simoi Mmm 4= sip. £?3i:oi<!isig2i bHtfifs as S3^s s=s = ty3ii gtuii 1 

00 gif^CHI CH5K31, |*J5|0£ 0.001 ~ 30 blg^8131lfe 0.01 ~ 25 gif¥, SP big-*! 813)|fe 1 ~ 20 gg¥2| SflOIP. £?3| 

aAhS|g°1 bH&ifOI 01 SflCHI SJg (ffl, 3h3£j §J 313g2| SPIHS. y^'SS, UI4=S §21 ^SOI 3ES 21 SSI 311 PCH bli^shP. 

© gOII £15101 3.3im y*18|-fe D[JHM 

SCHI 218101 HI l^9ISH= 3h3Slfe, 3hSCHI °|8h01 313&h§A|g 4= Slfe 2!0|£ I=y8l svggxi SffeQI, POhEJ, MPO^ Efe 3 0I^°| 

xig,^ spoi&i, xmg spo^, gfif^ spoiejbi^ohxiE, if¥4=g, psis^^, pmfflia, spoidie mm m 4= sip. ^ xhi °i 
oiisfe, ons sen si AhCHi a euci oiei , mpoiigeyaiMPEi, c\mmm^z\o\°i, aieponneisipEi, §21 xis,^ ohei ; pomiEAiessi 

OlSSg 1 l°£ Efe 2 § 0IS21 S&gSAH Ahg& 4=E SIP. 0|g g CHI AH E , 3h3g2| LUIS, 3|3)|£1E, g*^, ¥*!^S (XlSSi, 
USSSS) 01 ¥4& §21 OI^CHIAH, gJtfg SPOh°J#, <M-^4=g^. P31fflia#?, 0:fi3i#;i b^*IS13, 3 gCHIAHE 4,4-POIDIEP 
IHiyCHie (Stm gPOl&JII), Dh3HHI8fl SOI ^81 dli^SlP. 

&3| 313SI2I dH&ilS ^S8| SI&3XI MSii Si^°£ ^A|813. IS £CH5! ^3g2J g£ 3H£!2| £2 §J 3SIS0 §CHI 

AH S31^£ t = S = fc!!3il glhxll 100 gif¥CHI PI 5l 01 . Ife ( 5|25 0.001 ~ 30 gif¥. dUf^S^lfe 0.01 ~ 25 m%¥, SP bH^Sl 
31lfe 1 ~ 20 gH¥°| gflOIP. 3h3SI2| 2$0\ XIPXI31I 31331 H01LPI SgP §SS LHgS, mgSIB 4 Sl°ffl, XIPxl 

311 S°2 313& 4X|2| S4=S, SS^S §2| ^^Ol XH81PES HFS-^ShXI 5?8hP. PPAH, dH&gfOI &D\ g?|CHI 2iS EH, OIS Hj<30| 

2E£ ssi 3ii a oi ti^e•^)5^[:^. 

ESh B2CHI HiaiAH 31H*5!X1I (SSI^SaHI) B tiHlfS^ 9H«J§21 Sii 4E £JP. 

§si*sasfe uipa, eiigpcHiaoi-ai. =pcHi&som, ^pchi6'oi&j. oioipbh s°i om^ ss s 4- sin. ^i^ei sssf^p. 3^ 
aygsi see p^ ^ssi^i sit =2joiiah 3na@p. Ssi^anisi HHtfUB ^^si m^pxi g^^^ E=B=aj3ii g&si 1 

00 gif^CHI CHsl-01 §fe^°5 0.1 ~ 30 gif¥, bli!-5|813||b 1 ~ 20 gST¥°l S ^1 Oil AH A|-g@P. SiH=S!HI°l HHlfifOI 01 S^ICHI 2i 
m (IH, 3H1SE21 SS^S, 8^8 §01 HES 21 S8IXI goi bta-S!81P. 3 g CHI AH E OlDIPSW^l SS^^OI ¥48101 bl&^jsiP. 

(3) SJCH1 SJ6I-01 S21B ^?181fe 31J3X1I 

SSCHI °mcx S31H i'-flSlt 3HHX1I OSIXII) fcgd.hd.idia A>21£!, g!Xl£l<M, x il, SXld S°l SSSi!£l 5A1CHI SJSlOj 53 S 

3i±^ t=a=t!!3ii g&xii£i E^gsm, D\^s\mmm agsfb s^ssg§oia ^goi sgpxi affeQi, 011s sen ys^ ai^oiPEii^ 

1, SO^^^l, S^^^AHI §i s 4= 21P. 

&tf^ dl^OhXIEll&g-Sl ^XllCXISfe, 4,4'-P01XIE^S, 2.6-bl^(4'-01XIEg!!^)AIMSS) Alfe, 2,6-bl ^(4'-0hXI Ea!§)4-CHI g A| gSSj 
Alfe, 4.4'-P01X|EPItliy^5, 4,4'-P0^XIEe^lSiHlfe, 4,4'-P OlXIEPffliy , 2.7-P 01XIEM¥2S!!, 4,4'-P 01X1 Effll y CHI& §i CHflCHIS 

5 4- SIP. 0I2SS ISW£fe2S OI&^S S&8HAHE M§m 4 SiP. 

aohai^^xusi ^xiioiisfe. ^tf^oiei ib xi gj-^ohEJ si 0 -li ^.^m^MBiE.s.'dBmD\\o\^., 2,6-pu^sejjg^Ai3^ey9ibi[nioiE 

, Efe a,a-PD|ia-3,5-PCHI^Aiei!g = A|3h = ey3hbHHiOI^S|| §§ a 4 SIP. SP ^XH^og^, O^gJ, Alg^ej^oiej, niJHIBIS, 

siAioiiggypoie], sai chi gen eh si, i.s-tPo^iEongjAigssi^, 4,4'-poioiEPiniy chiehs, 4,4'-poiDiEPiniycHie, my enpoi 
ei s°i o-L|E Sa ^lgsAl^^ = ay^^bH}llo|e sin g ^ oiqk oissg 1 §w e& 2 gfi» 5&6hahe Ahst 4= sip. 

3^if£!XI!fer iSSfili ^A^8^01 Sa!^HIE<b> Efe ¥0l^<^S ^^81fe ggSAH, 01IB gCH 2hS, SfS21!Sl ^^ISllfg, •?^fePO^XIE 
SIS-g, a.a-bl^(^Sy) P015D1I&31I SlSg, a-9|sey- a -$Sy-P0h5Dll&31lsH^g, 65ySl&g, ^^I^CHI^EllSSlifg, ¥3|<M-0F 

oiEatfg, ^^i^oioiEsitfg 111^ sip. 01a ss#a°i saichi gsioi mm mm) sm <y-s ^ssif 4= sife si&ge sb 
2 s oi^g g & si 01 Msm 4 SIP. 

3iP£i s^iinxus^, oiib gen a!5°]CHigcHiEii = , en ssi oi chi^eii = g°i a!sei^^cHiai = 3ii mmm ; aisniife, oiigE=sa!sy ai 

SCHIOie, 4,4'-Q|gSSe!!SiIllfe S3 S!!£iaife5|l Sllfg; Pffllg, g«g01|g91l» S°l ^ 311 Sltfg ;2,2-PCHI^A|0UHIMii||fe, 2-8|E^A|- 
2-CHiaHSni2II||fe, 4-014b = Si!-2-S|E^AI-2-Dl|g=Sni2iai^, 1,1-PgSSOlAHISffllfe. 2,2-PCHI^AIOlAHMiHlfe, 4'-IHmA|-2,2- 
PgSSOlAHIMiBlfe g°l 01AH|en||i=3|| Sflfg ; 2-IS£EI23y5. 2-DHBP23^g, 2-0I i5SI El £3i! S g°| EIE3^e31l Sllfg 
; 2-CHIl^SPflfe. 2-gSSS^Pflfe, UHMflfe S2| g^SBf fife 3)1 SllfB ; 2-8|E^A|-2-CHIgHSniEiHlfe, 4'-EQI^-2-8| E^AI 

-2-cHigH£ffl2imfe m°i Hsni2iHife3ii simw ■ ^ei^s^s, pheo^s^m, ^ei^gfz}, psa^gfz} s°i ^3i<^ g^s ; §§ a 

4 SIP. 

oia ssmsa&gsi aH&gfg ^^si ahii^eixi 8t°u, as g3i-4:s Ese=yy?ii g&xii£i°i asa ss^es asi3, e& ^oixife 

313 4X|°| ggg XH8H81XI ^fe § g! SfllS §2| S CHI AH, g&Xll 100 g^¥CHI CH8101 §&^°£ 0.001 ~ 30 §g?, bhfe^SMIfe 
0.01 ~ 25 §g?, SP dUf^SMIfe 1 ~ 20 g§f¥2| S^IOIP-. 3aSSgg2| S3HT0I XIPXI31I »°E! y CHPXI ggOl gfe 

6 LBiS, UlgXll^g g§ 4^ 2JE3, XIPXMI 5123 313& 4>X|2| S4S, -SS!^S §2| ^S0| XH81SIES bUT^ISlXI H81P. PP 
AH HH&ifOI S3I S?ICHI Slg IH , OIS ^SOI 3ES 2g S8I31I £101 bl^S|81P. 

(2) 313SSX1I 

5 a f gCHIAHfe 313S ^ UH If SI 2| gygf CH ^ ifAh A |9p| oj^oi 313S5SIM AlgfT 4= SIP. 
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^nasasfe m^m asaxi a°u, as SJiwsise ^ 62-34924 a son jhaisich ait sxihi 3jy 4 sitai, osib §oi f)^a^ 
s, ais^ci^s, p-uMs^niite §a ^issa ; N.N-m-imyeiiHi^BaioioiE. gsi aaioiDia:>ii pihbsx-ii ; pa 

SH&eilOie, e£|^^A|O^B||0|E, e £ | S g 0 | 4: Al Ot ¥31 Ol M SSI BB3II ^^MiJII ; 0llSe!!e£l§PI}llP3aai0|E, E £ |o||& g n^ e 

eaiDHEiaieiioiE §2) aio! msi ^issi ; my»^e!!. one hi yen si, Dialysis! shi uiy^i ^asssi ; mm o\\Mm 4 si 

p. ois goiiA-tE, smm im&zm a mE}3mmo\^x\ ^ibsi^jipi ^bsmi ^aispi 4H¥hs ui^sip. 

Dms.^ms\ tpufg 3nnm°i snoii ppah ^isi <ya<» 4= sifeQi, siam 1 §i?¥oii oisioi ss^)°s 0.1 ~ 10 mm^. hh^smi 
0.2 ~ 5 gi*¥oip. mjnssniHi §:>nfs xiuxidii :>i:ni:>i bohp:>i SS3, yens sPiifoi xiuxi^i s°s sins 4xihi 
spins, uas soi xmm ¥bpi sap. 

(3) yam 

yaife g^ssg omu, t=a=yi:>ti gf^i ssh sif?gg°s a^spi sh ah ^ spisife soi Hiir^sici. 

mmo\ xii&sxi srau, ^unm osmi) chi ppah ssh. as, sggaxi ai= aoi hi^sip. 

&sa!si ysxiisfe s^i a! bss>iisi 01 sh dix\ ygmi Aigtr 4 2*214, th^si sa, ssaisj ugs, 4x1011 ens- 4xi°i e 
son zam ss ssi schiah siiAis^aetis!!, ei&asaoii usual, siAiasadiimy, opiBsapimy , suissapniiy^Aioia, 
apimysjAioiE, apiBsapimy^Aioia, siPHsaAiss^, aiEBtssam^iiiifeA, gj 3 ^a*ii[oiiB sen, aispssadi^im 

feA-H|^(olH^AIOI|gO||El|S), aiS^SSadl^ItlliliA-H|^(2.3-PBSa = £B 01191 = ), 9|EPSSadl^Ii|ISA-H|^(i=!=.aO|iaO|iai =), 

9i = PB=.adi^ii§A-di;MBaoiigoii9i=) m), &\m.si^s.sm^m^s, a 3 ^aaitoiiB sen, aisPBsedi^niiss-di^csiasAi 
oil a oil eii = ) , EiiE£issedii:iiiites-bi^{2,3-ciaseHssoii9i=) §], 9iM£iB=.a ¥4^a<y-, a n ^axiitoiiB soi, gispssa 
MBoiDia, oiiieiai^EiisyasaH&oioia §3. oiia^di^(5,6-PBsat = e = ^-2,3-cpi s .^Aioioia). MP4:-(2,3-ci«ses 

Sg-1)-0|^A|OhVaiO|e, t!JAlSSSA|gSg!!BCI2!l£l y^-BCH£!gHl ¥3lg. HP HSailll B SE| A| B Oil 91 = , M £l MMSIHI feJ 013831 

oim, oiiBeiui^MBiMseiiiiyoiiais, ona^di^ffliPHsaiHiyoiiais. aisEia^issepiiimAisia!, sesjgp^Qg!!, sssien 
b^aioih, hmsioii=ai 4=xi, bssisepiblhioih. sei si pssaeyii 0131 ai oi e , spMsauH&gu, aiAissaAig^acii^, 
tii:MM£issainiy) ^oi-soioia, N-DuasiAissspimaoie! mm Aigsife 501 aursisip. 

01 y??*iise Eisas, 2 s oi&s zmmw aiss 4= sap. yaniHi gpiirs ss ^ssstoi gsxii 100 ggf¥ 

Oil 015101 i&^og 3 ~ 150 §if¥, HI SMI 10 ~ 140 fg¥, ^Sl Hlif^lSMIfe 15-120 gif¥0IP. 

yasisj y^siaaB bp am^os ^^iaispi %m th^ssnisAH, oiib gen ^^si°}p=, siisiaag, ehpsthuse. ^saet 

EIS S£l °}EI=3ll yS9B5HIB AlSft 4 2iP. Ol yS£5IiS, L^SI 100 g^¥01l 0)5101 t ~ 30 g^¥, Hl^siSMI 

^2-20 g§f¥°l HISS Algsmi. 

(4) D\Ei°i MEItH 

s arson siCHAHfe ^ibs gtfsii sssoii 12011 heiah n^ng&xii afe 3ip°i g^i^s 4xi« mmm 4 sip. 
u^asesiife saisoisa^i 40 'c oisiei gifxiisAH, s&°i n^^gsai, i! g^i^s aef^scn^i esaci, n^as&xiisj 

§£ (ML, + „ , 100 'C) Alg = ^01l PdlAH »§8I <yeiaD1 i^2£ 5 ~ 200 OIP. 

3¥^gWxll^fe, Oil* SOH 01IBS!!-a-Saie!fll 3¥Se&«l : Olliieii-a-SaiEl-SEie!) SgS-SII3¥ ; 0HHe!!-(31IBDllP3gai0|E, chi a 

eu-¥ioi3saioie s°i onueim gssi 9i=^^<yoii^ai=£iHi gg&x-ii ; onaeu-aiy oiAiiaiois §oj oiiBaiai xigjthdiyasj mm 
mm ; oiag^oiig, oiag<y¥B, oi3B6h*!i^, oi3g<y 2-ong«i^, oi3B<yp^i §si oisy <y^aoii^ai = °i mmm : S£i¥PP 
oil, gsi^aeu, >iEiey-¥PP2!! a& ^Eiai-oiiHgysi g«g ggsai, oiBiSLiii-^aaei! ggssii, ¥Efpey-oi^MS!! ssthxii, 
¥Eipei!-(aiP)oi3B^&Boii^ai= gg&tii, ¥PP2U-(aiB)oi3B^^soii^ais-oi3gspes ggtrx-ii, ¥PPeu-(ffliP)oi3at} 
&^0||^ai = -013BSL| e^-^Eiei! SSHWI SSI P2y?113¥ : ¥iey-oiiHeu ggssii §i s 4 sap. 

s^i^ssp^soisfe, 011 b bch ^Eiey-¥PP2y iiss, 44rSf^:Q ni-¥PP en mm smmm, ^Eieu-oi^^a! mm mmmm, 
4^a^Eis!!-oi4iHe!i sg&sii s°i gj-g^Hiy-S2!iP2y?ii mmmm, xis§ssei¥PP2!! 4x1. oiiaey-Hsaeyap-^MP 
, ^Eiey3PHEonaey-=saaisEi^£Di, g^irtsBEion^aiM^p^sm, onffie«?ii oioiatoi 4x1 ss m 4 sip. ois g^i^s 
^Ei^soi g 011 ah, ui-ir^sMit 4^si^aey-¥PP2y mm siti, 4^si^Eigu-oi^HS!! mm gmmm §012, ^xii^a^fe as 

g^H^Slge S 2-133406 S, B^ S^H^SlgB @ 2-305814 S. ig S?H^S1SB S 3-72512 S, BS g^H^SIge S 3-74409 S § 
CHI 3IXHSOI 2Jfc 31 S 4 SIP. 

:>iei°i a^i^s 4xisi=, ofia soi xiaa sponaai, 3aa saioiiaej. ^a\m^ xiae saionaai, sxiaa seioubs!!, onaai-oiia 
oi3iaioie gs&Mi. onaen-diyoiAiiaioie ggeai. MP^Eiai. spiaiy ai^nia, saiitiiye]oiiai=, meioiois, sEion^ais, sei 

31BUI0IE, ^BS^syoiA-liaiOie §| g 4 ojq_ 

OIS gflill £fe 5IPS1 S^lriiS 4Xlfe at 2 § OISB SffSI-01 Algfc 4 £i°U. 3 HHiJ-ifS S gfg°| 

XH6H81XI at S^ICHIAH ^iSSI d§ift 4 SIP. 

(5) 31 PHI bHg III 

e asHi 3i3s gu-xii sssoiife, asoii ppah lhsshshi, LH^stsfli. ai^um. □asxim. iia, saisui, su^xim, ftni. 
ss, sias, s-s^, s}-^, afe ¥3i°i tsi shi 31 phi hh&hib ^§if s^i-g 4 sip. 
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^Xl|2!°£fe, dig SO) EllS£f3l^[01li!e!!-3(3,5-P-t-¥g-4-5lH^AIHiy)nsn|2y|O|e]01|&, p-(3,5-P-t-¥I!-4-5IEE^A|Itiiy)n 

snis^&^oii^ai = , 2.2 , -^i}o\^ti\±[o\\M-3(3,5-c\-i-¥m-4-m^mMM l d)RS:m&u\o\m) gni nns3ii ^smxim, sai^ym 

yS^KOIS, e£|> i (2,4-C|-t-¥gffliy)S^nhO|e i eg.|> i (2 > 4-P-t-¥yiHiy)5^IIhOIM §H| °i 511 ; ^ai0| = <y0)2i. ^aioi- = ^ 

Ifg, 12-8IEE = A|^aiOI=3Ifg gH| Xlg^S^S ; e£IA-||&!etc^E)IOhaiO|e, 3PHI&!atP^ai0IM. S 5.I AHI &! CI SI Oh ai 0 1 ^ . &!E> 

onai^£i»et^aiohBiioie, oypotip^PBP^aioiaioiM, sej-oii bi^bismbi ^aiotaioiM shi p:>iaf3Sxi&<M-oii:^ai = ; i^sioiee 
sBAhoie ; ohajsisj chs^xihi ; m±y\ tpe ^ie^shi, ^4oiai ^xi^i ai^gx-u, *J2.iE3fi ai^gx-u § es§ aigngHi ; ie.^ 

81! HI. El P HI 01 M5H»g HI. »^0lfe3« 5H«gHI, Alsa&^DIHIOIM^SaSI §2| 5HMgHI : 3I±HI ; BhS SEfe gHJ s^m ; §§ 
S 4 HQ. 

5? 3 1 SEfe ^3121 gSHI^fe, 0II» SOI *J£I3I. ifPOIU. 61SIQEI, ^ShOiaUlg. 3^^, 3*!b|g. S5IS &iihDIZlL-||g, SESOIOI 

= . s^&g, Eie^^s. #^bis, oii^ifg, ta, saioi. diooi, oi^mi±£, spsh, £?pgaioia, s?pbi^, mi's,' gaisu 
ois, aisuoiH, apni-oiH, if¥Di&s, ssisaiaej, §^s??. &sHF?±gs, spouyaiss, sais^sjais??, spou^ai^s °, g 

POIOIEESS §§ 0IIAI& 4 SIP. 
(6) §0H 

^ ^SWIAHfe £S ^3>I±S tsesyijn gtfx-lIB SQHOII gSHA|31 H 2)1 H 211 3 g H| Sfg§ g°»S ^HISIXP, g^^92S A|H (§§) 
■ HI^8|ZHU, £SS°S HIRS ISS t SIP. 

goHB Aigsioi ss idi^s t=e=t!!3i! gssig gsHAi9ife s^oiife. ojib soi a^en, a^ai, ohhsis! §°i si^es^i ; n-ai 

Eh, §>3, g2j X|gfg6hll4±, AIMSSjM gH| Xl&4&&4£ ; PgSSBUSi, = PgSSB!!2! gH| im2!!2h &2I4=^ : 

§114^ SIP. 

gDHfe ss t = a = y!3ii g&xii, ai saoii ©pah bHifsi-fe 21 ggi ^ysisHi ssh uxife fe^s^nxi §gs auis Aigsip. 

I^HS 2|ffeE:f 1 ~ 80 gg %, blgSfS^lfe 5-60 g§ %, fiO d)g*)S);>)lfe 10 ~ 50 §g % 31 £|E^ 5§SU. 
12 IDS • 

e chi = ai z?i e# t=a=toi ggxii ii ;>i:nis gsxii isis isxhssah i=si ^gsia, ^di-bsei gtu-ii SEfe goijasHi g 

MM gaSA) AhS» 4 SIP. 

[§:>i:ng ssxin 

S 2 lag g&fll aSXIISAH Algif 4 S!P. ^151 a gSf*!l ^§1 SSSI-fe S H EE g Oil A) H| 3H20II °|5f 

Of gg&OI SfSISXI SfEE^ g OH Oil M SH SI 04 Si5l?)U, Sffe SEE, SEfe ^IH^EE!?! 815)1 feS ^EES SSHShOi aSStP. 

?XI|2i°Sfe, gOHOII SSHth 3)3^ g&fll ISii S2AI31 gDHB HI5ISI01 Al^gAh ( A! e g§) o S gg5h»U 31 33)011 SSAIS 

(D sainain 

e ^ssi 3i2s gsai ssxusi ^aioiiai 8)usah Hainging s ^ oi CK n a | 5a i3 fe a^en, aims^^, BA.gy mBi g 

oh gcxi 3)ins mmxw ig§ a hh&xhim agists ssh uxi^ g^Ai^m, oichah ?ixh« ssaisj ?oii ssais gmm 

X-)I5@P. SeUHBIIZlfe 50 ~ 500 §£2| ^MS. Shfe 31 01 HHf5|S)P. 
gDHSfe gg 21 Algff 4 SIP. SQHS) AhggfS HggfeE^f Sfe^£S 1 -80 ggf %, b|^5!8|5)lfe 5-60 §s %, ap 

y)s-5|8i-5iife 10 - 50 gg? % o\ gt* sa@p. 

sa ^ixHSfe, oils so) goi^ixH (aaxi, nainnxi w), sepixh (saisi, ^pohm, ^bi wioi dh^i ^ni-oi on g) §n &a 4=xis^3i 
xh (Mpoii^ais^o, oipdies^ g) a ais& 4= sip. ois ?ixi)g ^^^bsxii g°j xhpxhis ssxhpeioi sis 4=e sip. 

OIS S3 3|XHfe B^2£, SEfe 2 g OI^§ 5&8IOI A|g& 4= SIP. 

a^ 3IXH0H mst as a^i^a tsaetw g&xiiei gfs, ais=^chi d>pah =*!§5i ^Bje 4= oifeai, agf uixhoii oisioi is^og 1 

- 90 §g %, b)^5j8)»lfe 10 - 60 sg % HI gfHOIP. 

(2) AIM 

S if SHI §U1 5SSH) SS»)IH| ? XII Oil H| SlUSfe A|Ef g 4 ojCh. AlSg X||5f8hfe iSg ^g8l StSEIXI Sf°U, 

3H^SS0I A)g@P. 0IIB SO), 3^S!!, AlgSSJ^ §H| gOH gOI, S gfgSI S&SII 2IgfeE 5-50 

gg % £|E^ goH, mttMBlH, 3)X|fe XIX|X-)I^0)I ^3 SEfe SES8101 2j5 §XII« JOS ^, XI XI HI 0)1 AH ^£|AI 

31 A|E» SfeP. 2!S0)I HI8I01 gOHB XUX8)fe S^OIIfe 215011 HI8101 gJSSIXI Stfe HSi <y§i8hfe SOI b)g^|&QI, OUB S 

o) xisg^ sons mmMzi sei ssiah §oh« mmm mmMB\^m sis @a 

3)Xlfe XlXISIISfe »gE3XHPS SEfe 4=XIHI°I 3H£IO)l!B §i Al-gSh 4 SIP. 4= XI HI HI 3HPCHHSS Ahgt S^. 3H 

PCH1B 4;XHH! UigHIS, LHg^OII ^HJShEMA), AlgSf SOU SEfe 212E521S 2§ShP. 

9H^i!S0)| °|S)01 ^CHXIfe AIMfe S!ej-21°£ 10 w - 1 mm §SEHJ ^3»l« 313 P. OIS Al^^ 3H2g-°SM-) §^139}, II§ 
II g°SA) Ahg» 4 SIP. SEth PSOII 3|XH8)fe 5SSIIHI HI50II A|gft v 4 EE SIP. 

(3) 3SX1I 
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s ggsi 312a mmm anxii2i ^?xnoii2i siusai ™mm m°\ zimm m 4 sick sjsjiisj ^xiioiis;=, sit heiisso 

ai/sEfe 0131221 aisb *isai3|3 uia&ss assioi 3i2agsiAia°sAiH gas ^jiis s soick »§eg as 3iehos Aigsi 
& s^oii^, oia sen e^at 125 oi^oixife dH<yg sags ^ssizhli, sa°j ousxhei sou 218101 sis* gaew. bn*ig es 
g§? shasei 3#Eh2i sj^ssoii £&h oiuei, =3 son cosiAHfe sjsesi m^oii »§goi sie 4=e sick ohsxhsj §21 oixi 

31gA|2| aej-XIM ^SHAHfer a812l LH^CHI Sfi AI3 ?§8fb 301 bl§h£lSlQl. 0)l« iW, = Ell = £11 3 Sl/Efc AIM 21 H0i, Alg 

eh tSSStOI 4,110)1 ag*hSE Oia, iS?2S 150-300 "C 31^813, 30 - 80 kgf/oif SES 31^8101 2* g Eh (HI 312- 

ois i2§ ^1 xh oil s^s 5)§sife 31E121 sag g^. £3ie3, ±m&, oi&dhoieh, s? §j aioiomoici. ik°s aissi= 

S^S ?ai. LIU, ^a, 8, 3, SMPDIis. EI&, 012 ^ 31 §§ i 4= SICK bH^^I&OHAH^, ^£131 3 IS SSI Atg£l3 21CK 

e ^s°i 312a sthxii ss§5 oi^onife siflife e^°? sEfe ^sais mm se oia°.s 3i^sioi 3i2Aiuo SM i 312a § his 

Ir 4= SICK 

312011 sysioi ^laAisife 3^ (S312HI Aig) °i ^ s ^^la^sieai 312hshi2| sthoii sisiot asau, §^°g so ~ 350 
•c, bn^si:^ 120 ~ 300 'c, sci um^sixife 150 ~ 250 t 21 gss 3iag-°s>w 3i2thci. ash, 312ai^s ^^lai^siesi sh^- 

3|2J 4 HH §E£ 811= SOI aiSf*l81LK Ife^ES 5 ~ 120 S, blih*l 813111=: 10 ~ 90 S, CHS; bl^SMIfer 20 ~ 60 ^OICK 312aS 

xusi=. oil* sen 51 s &. sis 31 eh. cisbiid^sxii. s^s ass i§ §§§4 sick 
[ih3i2«asxii] 

±mm 21 51; 01 312A|3|fe 3^ (5h312Hi« Alg6K= 3^) 2| C1S0UH *Jg813|S thCK 

312agX||2| bUr^lSh Oil Sir, 0I810IIAH ClgbH£^S2| *!gXII« *!3813IS ShCK 01 3^2| 312HI21 SUfe S|gth ShgS StELl, H 
CI 3iJE£18i;= 3¥0llfe §312121 bHthOI blSr^lSlCK 

cigdn<y?^2i ™mn\tz khboi dH£!e (sis) s 3ixn= 3tsh&oii s ^g°i 312a gimi ssii es, asAi^m, at (see) 

» SSSh ¥011 £§2| £101^31 S8101 ESolffl, § 8H 731 >l g- ° £ AM HI01BS SSSh C1AI 3 ^1 Oil bH^S (#§) S IS 

shci. EESh, nejsm BHii!S2i is§ eh^sioi, cis^ss e 4= sick 

(a) HHeOI |g@ HH^SS 31X1^ 3l£h°£fe, 01l« SOI AHIdl^l ££fe ^dlS91IO<3ieh2| SSi ^fflH3£iygh ^, 31 Eh 21 ?=101E SI £9 Oil S 
?Dlai ^ffldSSS 4 m SEJ1XIS ehS3, C1AI 3 CHI 3§i 0.15 tm §E2| ^JllS 3^ HI ^81 01 ¥SQie|g SS8101, 311^8101 3 
S3! &¥0lss ^^iOIISSlOl All 1 2| bH>ilS SSISh 3SS Ahgg 4 SICK 

(b) cisss, s gfssi 313^ mwm sas2i g^s, ^3i me tsa@ bH^ss 3ni& 3i&^oii ias§g se^ 3^1322 eesi3, 

90 ~ 100 - C SE01IAH 60S~10gSE M£|bllO|3S101 3 ~ 20 W 2| HI 1 21 iSfi S^thCK 

(c) SSS2I blOHSSl ISS, ^31 312^ gSSI 5^801 SOU 218101 312E|fe 312HIS Algolfe g^Ollfe. 114:^^1 3 1 51 Oil AH 250 'C 01 
^011 AH 3 A|2h S2h ash (cure) 8101 SSSI 3SAI2J ^, «jA|D| Ell 01351 §°£ 33 10 ~ 50 /an 2| tilCHSs SSShCK SESh, 4f3| 313S 
glhXIl 5SS0I a312HI» bHlhol3 Sl^ S^CHIfe, SSOliBi AlgSlO) El§ 365 nm 2| XISJ^S 1 ~ 50 mJ/cm' 21 £J32£ SAlth ^, 
S¥21! §2| ^3|gDH» AlgolOl S4f&2SAM 33 1 0 ~ 50 w 21 blCHBS §^813, C1AI 1 ^S^l 3181011 AH 250 t: 0|& 3 AlZh =2_h 

gsiAi^ici. 

(d) 6fg21 bH^S2| ggg, bl 01801 1S@ SSS^Oll ^31 (a) 21 mmm gfg2£ HI 2 21 S^ii SS513, 20 ~ 50 W 2| EXll= g E 
SlIEh^s 31X1^ HI 2 21 tiWamm S^ShCK 

0I8101IAH, (b) - (d) 2| 35 zsi g B!^S2£J»I 3 ~ ^4= S2| S2h§21^gS ISff 4 Si 341 @ CK 01 ClSbH <y?S2| ^IgXllSg gEISSg 
(MCM) S£fe SES3I& s°SAH A1SSCK 

(4) 312SSS 

g ^321 312^SM°£fe 21SEK SS 31 Eh, SZhlS^, gh^SSSS^B §i OUAISf 4 SICK & ^§2) 312^Sxllfe S^^°£ S 
4S0I 0.03 % 0181, 1 MHz (HIAH2I SSi Si ^£19301 2|2| 2.0 ~ 4.0 21 0.005 ~ 0.0005 013, SSH2J ggilS 4= XI HI XII Oil bl old L_H 
Efe S3|^a §01 ¥4=81C1. S g*g°J 312SSX1I2I LHg^a, g^oj 4= XI XHI SgS31 SS813, ^£l^g ?5!SA|^1 ™S 

mm 260 -c 2i gas 30 s seh s^ai3I3|li se^ 300 °c 21 gas 1 s §21 s*aise, goj ^^ssj ^ei se^ ^«oi£S2j 

&h^§ g2| Ol^fS She! £1X1 fed. U0131, S g/S2| 3 12 Strife ?£|Hf3!12| H1£|^E31 §^o S 14 _ 2 .7 kg/on- §ES ^4=813, 
S'£H2| g31^S t = S = tl!31l 4=X10|| HIS101 ffl*M 3H<y£101 S!C1. 01 a & SS01IAH, S ^g2| 312SSXHI2J SIS 3|»°SAH dl 

ih^iSh SOICK 

^ BJg2| 312S SSHI 2SSSS g31i^ 4=XISAH ^Sth Si§2| g^Ollfe 91^ EH, i! Ell 01, 52! AH S2| SXl^g ; S^XI^El £fe IC, 
LSI m &h£fll^X12| AlSSSgXI¥M m°i aXl¥M01l 1*195 3ISS, SEI23IS, Fe3IS S2| ¥S°SAH ^SSICK 

^ ^S2| 312^ mmm 5Sii ^3|§OH01I gSHAIEJ EH Oil AH AlgSlfe g^Ollfe. ShEXIIiXl §21 51, gggSXIIHS §21 gEOII #S 
SICK 

^ sfg2i 3i2s mmm sags sen^m ssxhss Aigsi^ g^oiife, shcai^nsi nioixi («xi) his §°sah ^ssick 

s gf§2i 3i2s g if sii sags, mm sfe ei-si sehsah ais» 4= sici. uses Aigsife g^oiife, © 312a g&Hi sags ^31 

gOHOll gSHAI^J a EH 2| 21, 015.1 3H^SS gOH 218101 HS01I *a8101 AlgSlfe 3^-, © g2»S 3§Hh 5*011 gOH« HI X 81 01 SblSiei 
ES AlgSlfe 3^31 SICK ^X||212Sfe, OtlS SOI 5;S&2| S^AIS, §2fg2 9f, ah£XII^X12| °«§a SXIXHS, 2bH31!AHS 12? 
AH SgSICK 
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fe'AIOfl 

0| SI- (HI AH, ^AIM SJ dlilOIIB SO) g ^SS ^fll3°S iBgSPIS tlQ. SES, S£°l ^§SS PSH) »p. 

(D seiaoistfe, Aixi^Aiags (dsc a) oil 2is)oi *§§iaQ. 

(2) ^IlifS ^lEl 2130I Sfe £1, »¥2!!S SQHS Sfe S'-IHOIMOItf -BSPS^eflill (GPC) Oil 2|& S P ^ El XI el XI S *gS)SP. 

(3) ^±H S *iH2) 4£§:>)SS 1 H-NMR °S ^§5)SXP. 

(4) SSSf 0|| = A| SHJ-S SJ 352) 3) = ^<il !Hhg2| S^Sh^l B4fc 1 H-NMR 2g sjSSHI. a^if *JM 2|8)01 

<y#msap. 

(5) ySSg 01^ UL-94 AISS^OII (DPAH *I3I9Q. 

(6) SS§ 8J JIS K6911 Oil PPAH 1 MHz S 5=§8)SP. 

(7) :?£|BJ 4XI3SSIIMAH = 20 mm, 2J0I 100 mm 2) AlgffiS TAD)!}, ?£l^2 0)| = 10 mm £J glge 0|ipi= iSi tH °!SAI 
S5IS SOU 0)8)01 4*! ^Sf°S 50 mm/S°l ^5.1^8 ei^HtPSHQ, Zl ID)2| §^ SJUxlB UPLDSaP. 

(8) SJSfSS JIS K5400 Oil (DPAH 5 SW) &f£|^£B AlSem g:3)8)2iP. 

(9) UJ^^S 90 -C, 95 % &□)==! £2) 521MAH 1000 A\2i S9i gfxlSH2, ¥M0)2B g2| 213 0|g ^£12) ^^0|L| S±« §§ atSIS 
P. 

do) msss 300 t °i gy§ 1 s s°i s^ai^i ^ sjss aaam. spi°i :?i^°s sibsisp. 

g>*2 : ^PU BBOI2H0I gjfe X, 
Sif : ^PU ¥80)£S0I Safe 2. 
[^AIOII 1] 

Sj^g JIS19 1 i 21 gi,OIM, aiMPAI8S[4.40.1 2 - 5 .1 7J0 2H 5 )CI 2 2) Alg^^so", iJ MlS^DIsAHI^flgSPOIEtAKCzHsh.s CI 
HH»@ gtf™0ll OI^HSHSJSSS ±1* S^ISIOf g&g gXISm. 3 $KHI 8 1 i Oil 0)8)0) iS g<M- 5 mt B §})& 4=goH^ gs^g } 
CD 1 21 IdlSS ae^llLIWM A)gS)0l Sfil I2y- S| Oil AH §^A|9IH, SjOHSAhM 4& 2£ OISAISO. ?f°-!|i gximn 4= 

&g AHIX& CIAI S#?4=S 2 SI Oil SSI A-«S8)01 g&eijg 3AHIS£l3)SaP. 

01 §1,^8 3 * 21 OlAllg gOII ^gJSfO) 3*A|9|I2 OCflfSBISK* SI4=8)S!P. 514=9 4XIB 100 TC, 1 Torr 0|o)MAH 48 AI21 §21 215 

SOIS lilffl 50 §if¥M CHshOI , 8fag£|AiaO|IEI|s 100 fg¥, P¥BIH^AIH 10 ggf¥, tert-¥i! S!!2! 120 SS 
S5II0IM gMAH 150 -C, 3 Al Zl §2! S1SAI21 3=, ai§™§ &3I2) Sgol?ll SI01 §2, 25A|^oSW 0)1 = A| S£I0) (A) S g*2tO. 
SSlIi a 1 Oil UEHJJ21P. 

[6! AIM 2] 

4=i53^EI 1.5 i/Hr Oil AH 2.5 f/Hr E. d)£ 5! OlEIMfe, ^ Al Oil 1 Hi S^SI^I 8101 Q\mM BB-lffl (B) B &SS2)B 5 1 

on u am sap. 



AIM 3] 



^S3£IAISI0IIEII = S ¥4=^£ll<y°S H|£ 51 01 21 (Wife, ^ AIM 1 3f SgJ8)?ll 8101 ¥4=^2)1 61 B&ID) (C) ■ S2JP. &^S3IB S 

1 on LiEimsaa. 

[ ^ Al Oil 4] 

4=ii3^El 1.5 1/Hr Oil A) 2.5 i/Hr S, »B3SA|g0gEH^B *?4»»ai^S£ b)£ >h 0|210||fe, M Al 0)1 1 21 SSJ8|3|| 8K» ¥4^ 

ai<y spch (d) m ^sap. saiai s 1 oil uEiuaci. 

[HIJ2M 1] 

^AIM 1 3h 8)3)1 8)01 0iaJS2| 4^§3)SS thSsm. I2ID) (E) S 8)5aP. t.^S3)-« S 1 0)1 UPUJ21P. 
[til HM 2] 

§fiiePAiao)iEii= 100 mm^m 15 tgvi, p^am^AiH 10 1.0 §t?s uis 21 012) out, 4! aim 1 a) sasi^i sk» 

m^ai as saicH (f) b ^sap. isin s 1 oil upusap. 

[blUM 3] 

SfneaiAiaoiiais 100 ¥4&aiti 15 gg?£ ( ci^affl^AiH 10 §g?i 1 .0 sir^s a)£ 2 oiaMfe, ^aim 1 a § 

as)3)i si-01 ¥4=aai^ e-s S£im (g) ■ asaa. ssmi 5 1 m upmsaa. 

[ui moii 4] 
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4=i52^Ei 1.5 */Hr OH AH 0.5 i/Hr S bh£ 5! OlfilOilfc, 6JAI0H 1 Hi SgieHHI 8101 DISS2I 112.1 EH (H) « £2iD. SSlil 5 1 
Oil UEHJSlCh. 



[S 1] 







«£ICHSS( 


IS 


Tg 




!3£!3| 




Tg 




2£ 






S%) 


UJ- A) 


CC) 






%) 


CC) 




No 




4 








Mnx 10 


Mwx10" 


4 






Mnx 10 


Mwx10 4 






1 


TCD/Ollie!! 
(38/62) 


¥31 


135 


1.52 


3.56 


OlI^AI 


18 


159 


1.22 


2.67 




A| 


2 


TCD/OHUS!! 
(38/62) 


¥3| 


127 


0.77 


1.46 


CHI = Al 


23 


160 


0.67 


1.28 


B 


Oil 


3 


TCD/OHH0! 
(38/62) 




135 


1.52 


3.56 




19 


155 


1.05 


3.32 


C 




4 


TCD/0H§@l 
(38/62) 


¥3| 


127 


0.77 


1.46 




22 


154 


1.13 


3.53 


D 


bl 


1 


TCD/0lli!e! 
(38/62) 


¥3| 


135 


1.52 


3.56 












E 


B 


2 


TCD/OHUS! 
(38/62) 


¥31 


135 


1.52 


3.56 


CHI = XI 


2 


141 


1.49 


3.33 


F 


Oil 


3 


TCD/OHlgy 
(38/62) 


¥31 


135 


1.52 


3.56 


s-ai^ 


5 


139 


1.41 


3.46 


G 




4 


TCD/OUge!! 
(37/63) 


¥^ 


140 


4.71 


8.33 












H 



[AIAIOII 5-8] 

£JAIOII 1 ~ 4 Oil AH <2S 2f3|°J <3£ M£IDI£I, SSi S 2 CHI UBfcH HHt. k 8H2, 21^21 feE3|- 50 - 60 ft % 31 £IE 

s|, B^eilOII §§H3h01 U^S 8h2tQ. OIS §"§ 30 S §2} Sxlth *2| sohoj ^^^ s ^oiog S3h8H2, OISI-BJ 3I5°S S3I8IS 

O : &S8I 38!8hQ. 
x : &S£|£|CX 2iQ. 

OIS g^OII, = 10 cm, SOI 10 cm, ^B|| °f 0.5 mm 21 E ^£I3S^H 10 2 =2) SXIAI^J *0II SS8I BCHSBi 1 & §°l gfxISI&Ck <M 
CHE! ^IISS Sd.|3^2| 2ig°}§ DAI «¥2yOII gSHSHl. □^2) OI^HSUO^IEHOIMOII ^S6|01 Eggtfsll^S §2, COScl|8| 

ex s^rnaa. sa, oiasai& ^xiib 011*21 oiiesoii ?a'§a e^si3ii skm ye«isi a^aa. 

0I3SS 70 'C x 1 Torr °S 48 AI21 S°J 23EAI31 2J2J2I gifS ^§8iaP. 01 CEH °J ¥ £M2| ggfblSJ, LI ± & EH CHI AH 2| ¥ £§°J g 
§fb|2| XhOIB SEHS 8101, &S°| 018121 3IS52S S3h8h2lCk 

essi 

© : SifUISi XI3I 2 % DIEI, 
O ; §i*B|2| %\D\ 2 % 01 M 5 % 01 Sh 
A ; §ifb|2| xl3h 5 % OIM 10 % DIE}, 
x : ggblSl X\D\ 10 % 0I&. 

CH^, &OI 2| S°«CHI E ^£I3S^» 10 2= SXIAIS &S6I2, 3* OHCH£¥ gOHAH 2£AI31 SSf^^tfXHS (Hai = ai3) B Hl^SI- 

aa. Hainan §21 3ixh£) us, Hainai32i guoii chskx 40 % s siack si ^m?\ 0.8 mm ?i ate? &d\ Hainan 

S S2CHI (XI ah AH §1 §§A|3|3, 3 gfSOII ¥OT 35 2| q?£|e|S feOI gHai^S@3|£ £S3aA|5*1 ^AI^SxIlS = 21Q-. 

OIS 3)1 8f0i £01 5J 4=X|2iSJ1l°J M£8 *§!! bK CHffl& 4=X|2|SaiE gfSSl SSI, ^cl|Sidli^E« UEIUI3 fcha&OI V-0 0I2JQI 



[bimoil 5-8] 

^AIOII 1 ~ 4 CHI AH 2CH£! 2f eg SBICH LH^CHI. blUOII 1 - 4 CHI AH S01E! 3| ffi^ Efe 01^^21 SBICHB MSsl 31 01 21 Oil fe, fejAIOH 5 - 

8 m mmmn ^aisisck sain h 2 oil uehlhsid. 



[s 2] 
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Maim 

(¥) 


mm 


W(¥) 


t!2?HI( 


(¥) 


215 

feE 

(¥) 




(e) 


(kg/cnf) 




S. OH 
o — 1 




Al 

Al 
Oil 


5 


A(60) 


a(1) 


TAIC(5) 


b(40) 


OlOIQISd) 


50 


o 


® 


3.00 


1.8 


6 


B(60) 


ad) 


TAIC(5) 


b(40) 


oioiasd) 


60 


o 


© 


3.05 


2.2 


7 


C(60) 


a(D 


TAIC(5) 


b(40) 


oiomsd) 


50 


o 


© 


3.15 


2.2 


8 


D(60) 


a(D 


TAIC(5) 


b(40) 


oioimo) 


60 


o 


© 


3.05 


2.2 


bl 
i2 
Oil 


5 


E(60) 


a(1) 


TAIC(5) 


b(40) 


oiomsd) 


50 


o 


© 


2.90 


0.6 


6 


F(60) 


a(1) 


TAIC(5) 


b(40) 


oiomed) 


60 


o 


© 


2.92 


1.0 


7 


G(60) 


a(1) 


TAIC(5) 


b(40) 


OlOIQBd) 


50 


o 


© 


2.95 


1.0 


8 


H(60) 


a(1) 


TAIC(5) 


b(40) 


oioiQgd) 


30 


X 


X 







(2t^) IMi : a = 2,5-PDIIS-2,5-CI(t-¥BIH^A|)a!Ah-3 
JfSaifll : TAIC = M£l^g0|^A|0^eil0|s 

WW : b = OlAlSIXlblAl «|5, SBSfHI^iHIfe A M 0U = AI 4= II (AER8010 ; Br g^if = 5 ggf %) 
3S1XHI : 0I0IM = 2- Oil « -4- Oil HOI 01 CI fi 

H 2 OHM, S ^«0f| (^JAIOli 5 ~ 8) 1= 2g£feEl 50 ~ 60 Sif % =. SHE. DUZM, :>H2SSHI, t!SHI, 3SHHI |5| rJHtfXHB ^SJSIXI 

s<yAia 4= 'Sin, uoi:ji moiB stunfe ^ssoi ^4=siof s& ^£i^:ni2i ^epjee ?4=8fDb 3±e & 4= aici. oichi cm of. am 
s »£ich §j ffl^aoi ste es g£ | Wt ^£i^3i-si ^aiifs^h sgssfci^ as » 4- sick oissoieun 3^xnr°i be.ioi (h 

) « AlgSiei, 9^511 gMAItj 4- 2H3 SSSE U5SD (blUOfl 8). 

[6IAI0II 9] 

iiS Jl&E! LHS^i 300 21 g3|0||, CISSSbl^(e!!5L|Eg) ni£lM 500 mg 21- 2-E = S s .y! (o|§ r , NB S 2>0|g-) 75 ™< i S 

"JrSrOl, 90 TC Oil AH 4 AI2t §9i iSHfii fiJAISrSCr. SiiS ^, SlSSii Cli?2| Dil&S gOll ^SJSlOf gEICHg *mM3\Il, Of 
Br^EI AHISS! m S^aSAIUoSMI 42 g °l SSICH (Mn = 5,600, Tg = 267 t) ■ gJSLEI. 

£0H£! S£IQ1 50 ggf¥, 5,6-0II^AI-1 -«!£!! 15 1§¥, SJ CI¥^ffl^A|E 3 li¥l A|il=.*'<M- 120 gif¥ gOll S8HSH2, ESSBIIOIS 
gOIIAH 150 "C Oil AH 5 AI2t SfSAISCK £012 H>§g&SS 240 gif¥2| 0|£HSffiif3§ gOll ^SJSIOI atiaSii SI2AI9I 
II, OI01AH 100 °C Oil AH 20 A| Zh S9i S£2£A|34 0|| = A| SS !r.2M = y!3ll g^ffll ( I ) 50 fg^i SSID. 

0| S3 SEICH ( I ) 21 Mn S 6,100 OIH, Tg 267 TC OlSfCf. #£I0H ( I ) 2| 1 H-NMR £ *§?§§! 0II = A|3| SSS OSS) S BBI 

DH°| a.^5S?|itog 5.5 = % oiStCh i^^HIM S 3 Oil UEf LH21CI. 

[^AlOfl 10] 

S^=. Xl&@ LHgai 300 mi 2| S^IOII, B^2!! 75 ml Si 0llia v ¥DIEa6i 2 mmol °> SSHIIEIh 0.1 mmol g SUlSrll, 0|0|AH Elijah 

AISSEHI4!! (01 Sr. TCD S afUIS) 30 ml B SJhSlOf, 80 'C Oil AH 4 A|2h iSElii ^Alol-aCI-. &hSSS ^, ^ISSii CHT°f 
Oiie-S eoil ^SSfOf MdlOfB ^SA|9|H OfHI-gEI AHISe!- ^ iJ-&21SAia HSAM, 8.5 g °f S2.ICH (Mn = 2,100, Tg = 340 "C) B S SICK 

g015! MSIOH 50 §g¥, 5.6-0II = A| -1 -S| 61! 15 ig¥ S P¥^ffl^A|E 3 g8¥i AIS^a]6i 120 §g¥ @0II SSHSUl, ESMeilOl" 
g Oil AH 150 TC Oil AH 6 AIZ! ahSAISCr. 3 Of S S!§SSi g5«S 240 g§?¥2| OI^HS^^SS gOll ^SSrOf &!§6!!SgS §2 
AI3II2, OICHAH 100 - C Oil AH 20 AI2! get £!§2£A|31 0||=AI E = eStl!?fl g&HI (J) 50 §§¥i =2iCK 0| S£|DH (J) °f M 
n 8 21,900 OIH, Tg 342 'C 0I21D. 0| SBICH (J) £f ' H-NMR °g *§f! 0I| = A|^| ggfg M£.|0H°I SJ-^¥S£h¥l S2 S 12.8 
S%0I2ACL S^SafB H 3 Oil UE1LH21CI. 

[fe'AIOII 11] 

□ I^^S) XII 5,468,819 SOU ^IIH^ SX|B| SHOII CTJ-&IAH, 2-tSaS L J! (NB) 2> 5-Qli-2-tSSSt!i (OISI, DNB S 2f3|&) °f ¥?^Sg 
tfXIl (SBI^Eia! 4=S2 ^Xhgf (Mn) = 69,200, gg§2 MAIg (Mw) = 132,100, SECHSSbl (NB/ONB) = 76/24 (Sb|), Tg = 2 

60 TC) B sacf. 

^015! Sell OH 50 §g¥, 5,6-0H^A|-1-a|£!! 10 §§¥, SI P¥^ffl^A|E 1 .0 sg¥l t-¥13!9 100 g§f¥0|| SSHAI3I7J, 140 "C Oil AH 
6 AI2 i°! e!§AISCL ^015! S^S 300 g§f¥H| 01I&S gOll ^gJSfOI S!§£S«88 SI2AISCr. §2ii 100 'C Oil 

AH 20 AIZ! i°t 5!S2!SAI31 0II = A| Esesyi^i gsv fl | («) « S2JCI. SSIil S 3 Oil U El- U) 21 CK 

[^AlOfl 12] 

5.6-0H^A|-1-a|4H 15 it¥I ¥4=^3161 15 ii¥5 bl£ 3 OISI Oil ^ ^A|0|| 9 £1 SSJSMI SI 01. ¥4-^51161 S£|D| (L) B ^2iCI 
. fSlil H 3 Oil U-ErUIStCI. 

[^AlOfl 13] 

^AlOfl 1 1 3r S^S! gg°S, 2-E = esyi ( NB ) 5-81^-2-^ = ^ = 13! (0|8|. HNB S 2, k "JI») 2h 5-0111 £IS!-2-E = e = ty (0181, ENB 
=. 2,^1 S) 21 ifOISg&X-ll (MS-I^EIS! ^f^ES 4^12 MX|g (Mn) = 71.100, g^S 2 ^Xlif (Mw) = 107,000, SECHSSbl (NB/HNB/ 
ENB) = 74/23/3 (Sbl). Tg = 323 TC) B 2jSCr. 



2005/12/9 



17 



WIPS PIView 3.3.3.1 



g*CH£! §5-1 DH 50 fi¥, 5.6-CHI^AI-1 -Slil! 15 g^¥, S Cl^aiH^AIH 1.0 gif¥» t-¥ie!!£!! 100 gif¥CHI gSHSIH, 140 "C CHI AH 6 
AI2J §o| affAiaD. 2CH£! a§£!Sg g^g 300 glf¥S| (DIBS §011 ^SSIOI "JgSSii SHAI^Oh glQgg 100 - C CHI AH 2 

0 Aizf set sisssai^ oii=ai as t=a=ai?ii g&ai (m) m ^aa. ssiii a 3 oil uEmiao. 

[bimOH 9] 

S^S Xl*@ mg3 1 l HI SSgBUOIMCHI «ipoji 360 m«, 5j|^Sh01 NB 100 g 3f 0)1 B a^POl t3i} 3.6 mmol S SPIth 1 kg/cm" H| Ollg 

api^e ^hjsisd. pcHii!^ae!!Hi^(t-¥^oioiE)Ei&te[:iMS£foiHB o.i mnoi &^§h^ cHiaeng^s ipi-sioi mmm jhaisisci. 
oiiaaighs 1 kg/cm- o S °xisni, 20 'c chi ah 1 Ale} §°i agAm m. atfHi ones gcni ^asi-oi ssichb ssapih, oiasai ahis 

gh s ^o^^xigo^MI, 35 g HI SBICH (NB £S56 mol %, Mn = 48,200. Tg = 148 t:) B 2 21 Q. 01 gCH5! S£I0HB SE.IOH (O) £111 
SILL &S231S 5 3 CHI UEILH2JCI. 

[bimoii 10] 

x\ »s mg^ i e hi assaioiscHi 400 m«, :>ti^oi tcd 100 g fflii!a¥oitca^ 4.0 mmol s m Dm m. CHISaP^B 

^EJSIOI CHISai^S 2 kg/aif S SXISiaP. 0l±°5a^-(1-e!aiy)-A|gS&lBaCHia)XI=3ig(;igS£IE 0.040 mmol g S^SIfe B 

^otigoHg s^isicx g&g :nAimaa. 70 -c chi ah 1 aisi s°t- agAi?j ^. ag^gg cuthi ones gou ^gjshoi #e.ichb sbapi 

3, 0|3|g£l /dlgth * a&35AIS°SMI 18 g SJ S£ICH (TCD IS = 45 mol %, Mn = 46,200, Tg = 148 TC) « SSICK 

20HS S£ICH 50 5if¥, 5,6-0II^A|-1-Slt!! 6 fg? SI Cl^affl^AIH 1.5 gif¥B AISSai6h 120 glf¥ §CHI gSHSIOj, 2£g5IIOI2 
gCHIAI 150 CHI AH 3 A|2! g°> agAlflD. ^0)5! ag£!!SS g^S 240 g|f¥H| OI^HSgaSS g CHI ^g|8|01 ^gii g3 
API3, OICHAH 100 "C CHI AH 20 AIZ> §&i 51S3SAIS £S M5-ICH (P) 50 §i¥i 2 0| SEICH (P) HI Mn § 47,100 0|3, Tg 

148 'C 0I21O. 01 as BEIDH (P) HI ' H-NMR S ^SS CHI = A|3| afSiS S£ICHH| 2!=753^a2S 1.2 S % 0 1 SICK SSI' 

mm s 3 chi uEiutstci. 
[hi moii Hi 

S^S X|&@ L|g5| 300 mi H) ^£|XHI g3|CHI fi¥?J! 100 ntf £|- DHB&^Dita^ 6 mmol §! gSHIIEHs 0.3 mmol § aPISISDI. OICHAH, 
5-biy-2-tstg = t!! 15 mi g §31*1 ^. 80 "C CHI AH 24 AI21 i°! gifaSAISCL CI^HI CHI&S gCHI ^38101 MdlCHB 

^BA|3|TJ, OI2IM£ISh W- 2^25A|3UH 2.8 g H| gaiCH (Mn = 45.000. Tg = 135 "C) « ^SICI. 

^CH5! BBICH 50 §if¥« 3^?!! 100 §^¥0II 130 "C CHI AH M8HAI3I2, t-¥a8IESffl = A|H 2 gU¥£l SjA|3|sey = £| «cy 0.15 §i 
¥B S3f8|-OI 1 Aiy =eh ySAIfia. ^CH5! SiaSi g^S DII&S SCHI ^HJSIW M£IDH« ^SA|3|^, Oia^£l& ^Oil ^S2jSA| 
U2SJH as M£ICH (Q) 50 ii¥i £2iCh 01 SS MSICH (Q) HI Mn S 48,200 0112, Tg 246 t; OISIQK 

01 as S£ICH (Q) HI ' H-NMR S S2S121J-HI CHI ^ API SMS 85 % OIH, MBIDHHI a^^SB?ISH| Oil ^ API 
§8 85 m % SAH OlggSHI ShSSS 15 1 % OlSiQf. 



[E 3] 







S2.IOH5S 


mm 


Tg 


sxnr 


asm 


ass 


Tg 


as^ 


3ENq 






m%) 




dc) 






(%) 


(TC) 








4 








Mnx 10 


4 






Mnx 10 






9 


NB(1 00) 


¥31 


267 


0.56 


CHISIAI 


5.5 


267 


0.61 




a 


10 


TCD(100) 


¥31 


340 


2.10 


CHI = A| 


12.8 


342 


2.19 


J 


A| 


1 1 


NB/DNB(76/24) 


¥31 


260 


6.92 


CHI^AI 


9.0 


263 


7.40 


K 


CHI 


12 


NB(100) 


¥51 


267 


0.56 


aeii^ 


10.0 


269 


0.68 


L 




13 


NB/HNB/ENB ( 
74/23/3) 


¥31 


323 


7.1 1 


CHI^AI 


11.0 


327 


7.53 


M 


bl 


9 


NB/CHIBS! 


¥31 


148 


4.82 








— 


0 


m 




(56/44) 


















on 


10 


tcd/ chi a m 

(45/55) 


¥31 


148 


4.62 


CHI^AI 


1.2 


148 


4.71 


P 




1 1 


VNB(100) 


¥31 


135 


4.50 


CHI^AI 


85(*1) 


246 


4.82 


Q 



(*D oigatfHi chi ^ai si- on °im as 

[a AIOII 14-18] 

aAlCHI 9-13 CHI AH ^ CH 51 2| aS BBICH 30 §H¥S| 4,4'-dl^O|-X|HSy§(4-0||B)A|gSe!iAfe 1.2 ii¥i 3aa! 100 Sit¥ gOII S 

shaisck ^ e^g sss a°9ixi din, ^aa g^oi ssip. 

oi sa sens 4000 sisi ^m°\ s\o 2 ^schi a¥DisaH^s iss ae-issiionscHi ^3is2£ essp, 90 °c chi ah 6 

0 2 Set H£ltHIOI38l01 ft^DlBdH-^SCHI 3.3 W H| SSehSQ. 0ISJ3II 8|W S CH S 2| Sfig a^SIOIIAH 250 "C , 3 Al 21 

s°i ssiAPiu, si^jhi 3 /m si 2wa§etg fssioi ss§, ss§2, a^s. ay uas, m^?s (mas ai lh^s) m S3isisci. 

3 lii 5 4 CHI UE}LH2JCh 

[bimoii 12] 
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HI a Oil 9 OUH g10|£! S£|CH 50 gi,*¥B 361 100 gi?¥OII gSHAIfJ ^. t-¥l 510! ESB = AI E. 2 gif¥2l Mcll&iJOIiAIOIVaiOIS 
0.5 §518101 ¥^!^SHh g^S 

CfgSS, 01 2iJ g2!<8 4000 ¥51121 Si0 2 S}&CHI Sf¥DlisHH<!d8 UStl ^ El B ¥11 0) & 0)1 ^31325 £55111, 90 "C Oil Ai 6 

o s g9i Haiaioiashoi g^Diisdn<yscHi ¥Wi 3.3 w 21 E^e i*2ia. 01 a§§ i^oIoiiah 250 *c, 3 Aiei §°i ^i§a 3aAi9i:n 
, ii^m 3 m si ewsiei-g ssoioi ssi, S2§§, ij^s. gy lh^s. m^ss mimsia. n mmm h 4 011 liehhsaci. 

[bl2201l 13] 

diaoii 10 on ah sois! ssioib aissioi hi moil 12 si ggJ8i-:Hi g^niisbH^oii smagsie mmm ssi, sass. m^^, gy lh 

^S, LH^SS S^SICK 3 lil S 4 Oil UBLH21D. 
[blSOtl 14] 

dllQOII 11 Oil AH SOI*! S5.I0IB A|g8|01 IdlJnOII 12 21 §gs|3|| S^OIsdH£lSCHI 2bH3§Sf8 US8I01 gSi, SSiS, IJSfS. S 
a- LHSS, LH^SS @5|8I2JC|. 3 1311 5 4 CHI UEH4l2iC|. 



[S 4] 







ICH Ul- 

CD 1=1 


Et¥OlsbH^¥Sf 


LH^SA|g°2| 


sags 




3J= 






LHSS 


=JE.IS3I0I2|2J gJSfS 








Nq 




14 


sm 


100/100 


¥£SI 


0.0009 


2.3 






15 




100/100 


¥£al 


0.0009 


2.3 


J 


A| 


16 


Sf£ 


100/100 


?aa 


0.0009 


2.3 


K 


Oil 


17 




100/100 


¥£!SI 


0.0009 


2.3 


L 




18 




100/100 


¥£H 


0.0009 


2.3 


M 


bl 


12 


iif 


20/100 


¥3 21 


0.0007 


2.2 


O 


12 


13 


get 


60/100 


¥£SI 


0.0009 


2.3 


P 


Oil 


14 




100/100 




0.0030 


2.8 


Q 



H 4 21 §21011 AH, S ^g2| B£|CHB AISSI^, gy LH^S, m^&, LH=?&. S5|^£J SOI ¥4=th £bH3U^ (Efer l'JI2^) 01 £* 
CHXIfe Si 2 4= SIQ. 

[^AIOII 19] 

^ifi^Ei 1.5 l/Hr Oil AH 0.5 i/Hr S> i! S S A| i! CHI Eli = 100 30 fg¥£, P^&j2H^A|E 1.0 8 gl^¥S HI 

£ 3J 0|2|CHIfe, ^AIOII 1 21 SSJSI5II SI-CM CHI^AI ££J SSIffl (R) S c=Sta. SS33S S 5 Oil UEJ-LH 21CK 

[^AIOII 20] 

o^lidl AlgCHIgS ¥4=&ei|A|°S bIS 2 0|2ICHIi=, *JA|0|| 19 21 §^8WI 8101 ¥4^a|Ah «5.|tH (S) B £!2iCI. SS22IB S 5 

chi uEimsia. 

[ bl 22011 15] 

CHI^AI ££8 ol XI Sf£ 5! 0|2|CHIfef, =JA|0|| 19 21 SS1SI5II SI01 0IS^2J SSI OH (T) B g12iC|. BS32IB 5 5 CHI UEILH&Ck 



tS 5] 



4 


B£IDI££!( 

m%) 


§SSI- 
c5 1=1 

&s 


Tg 

CC) 


SAT if 


SS5I 

4 


ass 
(%) 


Tg 
CO 




3E 
No 






Mn*10 


Mw*10 4 


Mnxio 


MwxlO 4 


^ AI 0111 
9 


TCD/CHIlgl!( 
38/62) 


¥^i 


135 


2.40 


5.18 


CHI = A| 


12 


159 


2.42 


4.98 


R 


A! AI 0II2 
0' 


TCD/CHI8 2K 
38/62) 


¥51 


135 


2.40 


5.18 


&5ll6i 


15 


155 


2.66 


5.68 


S 


ui za oil 1 

5. 


TCD/CHIlgH( 
38/62) 


¥5| 


135 


2.40 


5.18 












T 



[61AI0II 21- 22] 

*JA|CHI 19 S! 20 CHI AH ^ ScilCH 30 SS¥2I 4,4'-bl^0|X|E»!!if (4-D|IB)AISSti|A|fe 1.2 Sif¥B 3^11! 100 gi?¥ gCHI 

S8HAIKCI. i| 1°!|S SSi gJ°5IZI S2, 2iS aoH 0 | gojy 

D§2£, Ol 3g g°!|S 4000 §^§=S ¥»II2| Si0 2 ^^CHI g^O|sHH£!S SSfi ^ £l S ?JI 01 & Oil ^S31S°£ E58IH, 90 'C CHI AH 6 
0 £ S2J H£lbHIOI3ol01 g-^DIsbH^^CHI ¥3HI 3.3 /an 2) E°IS ggolSlP-. 0|g5|| S|0| ^015] 2f § i ol Oil AH 250 "C , 3 AIZ! 

SPi S&AI9I3, ei¥WI 3 W 21 2tH3i!°ie SSSI01 SSi. SSSS. ^S.^. gy LHSS. LH^S (LH S S il UI^S) S S5I8ISCI. 
3 S2IB S 6 CHI UEILHSiCI. 
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' [blJUOII 16] 

din Oil 15 CHI AH gE-ICHS Algtt 5J 01 21 Oil fe, &JAI0II 21 ~ 22 2f = gJ§|3ll *J AI8I30-. gM H 6 Oil UE}LHStC|. 



[S 6] 





gy 

LH^S 


^£IS?IIO|2f2| §JSfS 


LH¥A|g^2| ^ 

^sasi 




(1MHz) 


3ENo 


01121 


as 


100/100 




0.0009 


2.3 


R 


4JAI0II22 




100/100 


¥as 


0.0009 


2.3 


S 


Ul JHOfM 6 |H¥aS 


3/100 




0.0007 


2.2 


fT 



2 6 °| 22K)IIA1, S ^S2J as B£IOIB AlgSia, gy UtgS, aJ£fS, LH^S. 2;>|i|S SOI ¥4-& 2013S^ sa-sasf) 01 2 
OlXIfe 28 S* 4= aio-. 

[4'AIOil 23- 24] 

as bbi ch (i) si (J) : Ai-ssm. g-^oi^bH^oi ia@ ^a^siioi ch^oii 10 ^ ^121 saoiDi^soii =?z\m&s sstt i\mm ais 

si 2 0|210||fe ^AIOII 14 SI 15 21 SSJSIIHI ^AISIOI 2^ e,^JHI 3 W °l 2tH3g^S 1S8IS1CI. 2bH3gst:i| ?£ldH£i SI S5JOI0I 

£af^°i n^sou msioi 5 awisi eiaiatAias ^Aism mum ui, e^^i 100/100 oisick 

[HIIDOII 17] 

aiassi saim (o) b ais& 5 0121011;=, ^aioii 23 - 24 21 s^smi siw ^aisioi ot^m 3 w °i stusg^g gssism. auia 
g^m ^aibH^ si mbioioih^si mmsou chsioi 5 a«H2i ^£igf£Aiss ^Aism bi, 20/100 oistci. 



e gjgoii sisia, ssi sej= §21 spi^soi ?^si2, ^5.1=3101 §21 Eiin2f°i BSfsoi as g;>i±s t= 

a sty 5|| §gjj|, 3 HI5 a3, S^l as g^h^S t = g§fx||2|- DinXilfi &#8fe 3II2S SSXHI 5St, 3 an, S3 1 sss 

s Aig& aim, Hainaiin, soi asao. s as mn^g !n = a=ai3ii g&m si gt^iis e^sifcr ssss a 
xi^Ah^i, saidi §oj gm^pioj 3l2hi §3(12^ as=m±xi, sxi¥g s°i ss^iei som\ *tsm ^ sip. 



(57) s?£i a 91 

s^s 1. 

<N (A1) 
[SlSf^l A1] 



R' 




(Al) 



[±!g, R' ~ R s S 2f2| ^H^OIH, 4=^S!XI, BSf^i^l, HS2!!S!XI. ^=A|3|. 0||^EII = ^l, AIOH^I, 0IDIH3I. 0|0|H3|, £Ei= = 

S?l(ft£2!!S!XK gf^API, Oil ^ Ell s 3 1, A|0|t3|, OIDI^I, 0IDIH3I. SEfer MM?]) S XlH@ BSI^^IOICh 

B, R 5 ~ R 8 g 2 3H OISOI AHS 2&2IOI 0& SEfe Ctlti ISt SO, 01 Eh& SEfe CI^S OlgatfS 31XIH SIS 4=E 

Si°D1 Ifgf &S SStf 4=E SICK R 5 21 R 6 2S, SEfe R 7 2f R 8 S g^BIEOB ISi SiCK] 

°s aAisife a^ 09i [a] « ^xi;= t=e=t!!si ^^iguaiB gssi oii=ai mmm sj assi 3i=^^^ aa'-gs oi^cnxife soiiah 
<y§iafe 1 s oissi sssi if&soii 2i§ioi ziphm assfoi oi^oixife. gas oii^ai sithgoii s\m jphm bssoi 3 ~ 50 b % 
s&fe gssi mmmoH 212 nat-^H assoi 7 ~ 50 s % 012, ^g^ ^xig (Mn) 01 500 ~ 500,000 a as g^±s = e 

= a?ii mmm. 

2. 

xii 1 gfoii sichah, ksesasi e&api a^ [a] 21 swi, hi^sh^boiiah ^aisife a^ ^ixi^ b_ = a = a3ii stoia biya 
§fga°i ¥^egffsia as s^i^s t^H^a^i isi. 

S^ff 3. 

m 2 soil sioiai, kse = a?ii ¥JismmmJi. t=a=yi?ii 21^0121 a^ B¥i [a] b 30 §i % 01s m&m^ aa as i^i^s t= 
a=a^i gg-xii. 

S?S 4. 
^1 (a1) 
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[SfSfAJ a1] 




(al) 



[Ajg, 2t ms.°i sjDife, <y (ad wi ah si- smm] 

°£ HAISJfe tsesuji5j| etOH* ^JISS X-JI Vlll ^0|| ^Shfe SOIS^SfSSS ?SS°S Sfe iff ^DHHJ SIH ShOII AH V^gSSm, 
OIOI AH 2 01 S tsasyi^i v^hg&SIM S3l3h^S2l SIH ShOIIAH SSS* OII=AI SfSg g = IfSgS OI¥CHXIfc SOII 

ah ^sia^ 1 m oi&°i gsa sufMS ygAi3i ziai-ne asAisi^ 5i ^§25 §u= gu^g t = s=toi gsaisi his ag. 



S?S 5. 

HI 4 SOII £101 AH. 12lt 011 = Al atSi 



°i& uysE s^goi 3-50 a % °j sis as. 



S^S 6. 

HI 4 SOII AH, S5Sf 3hs^^Ah S^gOII °|& nyne ££!g0| 7 ~ 50 S % 2! HIS giS. 
IPS 7. 

t = e = ty^i etm, sej= t2s§a!i etom biiyasgs ^rngssm aouii= sxnr (Mn) 01 500 ~ 500,000 si t = e = 
ai 311 >¥D\mm%\m, &Dm&&ms\ sin skxiah, sssi- 011 =ai ass si mssi asgs oi^cnxii= soiiah <ys!£ifer 1 g 01& 

°i gsa asgs ygAisit as si-tr, isa oii=ai asgoii °\m 3&5§ eissoi 3 ~ 50 s % s&;= «sa 9h=^^^ si 

SgOII BIS SSSOI 7 ~ 50 S % 012. glli (Mn) 01 500- 500,000 °! S£ t = 3 = ^311 gSxIISI HIS gfg 



S?S 8. 
^1 (AD 

[SSfil A1] 



R' 




(Al) 



[Ajg, R' ~ R 8 g ZtZi =HSj0II2, 4=£§!Xh &a^S;>l, S£2!S!XK fe^API, Oll^ais^l, AIOH^^I, OhOIH^I, OIDIH^I, ^i^l, SEfe ^ 
33|(BS2!S!XK g^API, OH^aisDI, AlOt-tZM, OhOIHPI, EEfe ^B3|) £ X|&@ &a^S2|0|CL 

B, R 5 - R 8 S 2 3H OI&OI AHS SSaCH BSh SEfe ggt Ol Efe Dh&g OlgSSS ^XIH £lg 4=£ 

£l°D1 g&m &8 8£S 4=£ £IQ. R 6 2i R 6 25, SEfe R 7 3R 8 S i^£l@PIB iSt =£SE SICK] 

s HAiafe ah^ b?i [a] ■ d^x\^ t=e = a!3ii ^^gsnis tss oii=ai ass ai isu ases oi^cnxife soil ah <y 

§13 = 1 g oi&si sea asgoii °imoi zi^hm sssioi oi^oixife. iss oii=ai sf&goii °im nsi^^ asgoi 3 ~ 50 s % se 
t gssi 9i = ^^^ as soil 21 fh nai-HH s^soi 7 ~ 50 » % 012, 412 ^xnf (Mn) 01 500 ~ 500,000 °! as mi\±& t = a = 
toi gsarn, 3h2ni» s^sm 2ife ?nns esxii sag. 

s?s 9. 

m 8 soil siouH. tsesyi^i gi^x^p^ «^ e+^i [a] a sjhi, uiyasgofiAH ^asifc «^ b?is ^hxit t=s=ai3ii stma aiya 
s»a°i SfOhggsmei :hs sshi ssi. 

S?S 10. 

HI 8 S SEi= HI 9 SOII 2iCHAH. ^BHPJ © ^Dia^Sg. © °15h0i all ^Shfe DiUM. S ® §J0II EISKM S2f* ^flSFfe ^HHHI 
CHI AH, g if xii 5^f. 

S?S11. 

HI 8 S LdXI HI 10 S m 0\± m mOW SJOIAH. S^l^:^ ts S syi»| gtfxfi 100 gif^OII CUshOi. 3H2HI 0.001 - 30 S^SI- 

esxii s^a. 

S^S 12. 

HI 8 S LHXI HI 11 S m 0)!= St SOII 2JCHAH. ^hUaSHIS CH SSShfc gSXIl 
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'§^13. 

hi 8 m uai hi 12 m m oi^ m mow sioiai, ya^ii d m^m^ smn\ zgm. 

S^Sf 14. 

HI 8 g LHXI HI 13 m § 015= & §0)1 D\XWB Dta& ggfll SS8K)1 Ol^Oillfe Sli. 

s^pg is. 

hi 8 g lhxi hi 13 s s oi^ s son Jims ^:n£! geai ssis oi^om^ §a s^soi ^ss ^xife ^mn\. 

g^S 16. 

hi 8 g mzi hi 13 g m o\± m mm mmxw s§i§ agj ^ixhchi mmMH o\mo\ xib HaiHso. 
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